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PREFACE. 



The rapid strides which have been made during the 
last few years in the scientific application of Elec- 
tricity for the relief and cure of diseases, render need- 
less any apology for the publication of this little 
brochure, whose only claim to the notice of the Pro- 
fession is that it lays before them in a clear and 
distinct form, and with the aid of accurate and 
carefully drawn illustrations, all the most approved 
of the many forms of apparatus which have been 
devised by physicians and others for their use. 

All obsolete types, and such as lack authoritative 
professional recommendation, have either been dis- 
carded altogether, or passed briefly over, and a careful 
description of the mode of use is added for each 
instrument described, so as to enable a medical man 
to judge which form of apparatus is best suited for 
his special purpose ; the therapeutic mode of applica- 
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tion musty of course^ be decided for each ca43e indivi- 
dually, and lies beyond our province. 

The descriptions and drawings are culled from 
various sources by the light of personal experience, 
and we may specially mentiou the excellent works 
by M. Duchenne, M. A. de la Rive, Dr. Tibbits' 
Manual on Electricity, and some valuable articles 
on the subject by Dr. Julius Althaus, which appeared 
in the "British Medical Journal" in 1873, and were 
lately reprinted in a separate form. Of course, in 
a descriptive work, treating of subjects which have 
been previously discussed, it is impossible to avoid an 
occasional apparent plagiarism, and we most gratefully 
acknowledge all assistance derived from other authors. 

The' prices of the various instruments described 
will be found in an Appendix ; nearly every one is 
kept constantly in stock, and can be supplied, charged 
and ready for iustant use, at an hour*s notice. 



21, Bull Street, Birmingham, 
December y 1874. 
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PART I. 

GALVANIC BATTERIES. 



1^ 

•^ The apparatus employed for the generation of 

Electricity for medical purposes, may be divided into 
three classes, named respectively. Galvanic, Electro- 
Magnetic or Faradic, and Qalvano-Caustic. To these 
may be added, Frictional or Statical, and Magneto- 
Electric batteries; these two types, however, have 
fallen greatly into desuetude, the former owing to 
their being too cumbrous for ordinary use and some- 
what dangerous unless attended with great skill and 
caution in their application, and the latter from the 
little reliance which can be placed on their physio- 
logical eflTects : they are, however, handy and cheap, 
and as they are little liable to derangement, and 
require no preparation for use, may be employed where 
Electricity is only very occasionally administered. 

The Instruments will be described in the order in 
which they have been named above, premising that 
we shall avoid, as far as possible, making invidious 

B 



2 OALVANIC BATTERIES. 

distinctions or recommendations of any, contenting 
ourselves with pointing out what appear to be the 
particular advantages or drawbacks of each, and 
leaving our readers to form their own opinion as to 
their relative qualifications. 

The desiderata of a good Galvanic Battery, are : — 

1. That it shall furnish a stream of Electricity 
which shall be not only continuous, which is a property 
possessed by all batteries into whose construction a 
wire helix and contact breaker do not enter, but also 
constant; that is, that the current shall not be subject 
to fluctuations in intensity during use, nor become 
rapidly enfeebled through polarization, evaporation, 
or other causes. 

2. The current must be of sufficient power, when 
used to its full extent, to penetrate to, and exert its 
influence on, the most deeply-seated nerves and 
muscles, and yet should be capable of being readily 
..a promptl/reduced during L. and wilot J 
placing the Battery, to a very small minimum. 
Provision should also be made> under the same 
conditions, for the reversal of the direction in which 
the current is guided, and for its absolute interruption. 

3. The mechanism should be strong, simple, and 
durable, and as much as possible exposed to the view 
and touch of the operator, so that any little derange- 
ment can be rectified without the necessity of returning 
the instrument to its manufacturer. The use of all 
concentrated acids or corrosive solutions should be 
avoided, and provision made for the removal of the 
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elements from the action of the exciting fluid when 
not in use. Moreover, as time is usually a considera- 
tion of great importance to medical men, the operation 
of charging should present as little trouble and delay 
as possible. 

4. The Battery should not be cumbrous in size 
nor exorbitant in price, though very cheap machines 
should generally be avoided, as sufficient care cannot 
be exercised in their manufacture to insure satisfactory 
results, and to prevent the annoyance experienced 
when, on an attempt being made to use the instru- 
ment, it is found to be out of order and to refuse to 
work. 

Among the many forms of Batteries which have 

been constructed to meet these requirements, one of 

those which possess the greatest constancy is the 

Becker- Muirhead arrangement, as is shown by the 

prevalence of its use for telegi'aphic purposes ; it 

is, moreover, stated by Dr. Althaus and other eminent 

authorities that its application is less irritating and 

its curative effects more decided than those of other 

Batteries, owing to the electric current, of low tension, 

which it generates, being collected with greater 

regularity from a far larger surface of elements. 

Against these advantages, however, must be set the 

fact that its size renders it somewhat cumbrous, and 

ill adapted for removal ; it is therefore most suitable 

for the electrical departments of public hospitals, or 

the consulting rooms of practitioners who freely and 

habitually employ electricity as a therapeutic agent. 

B 2 



4 QALTANIC BATTERIES. 

The external appearance of tbe Battery is shown 
below (Fig. 1), and its construction and mode of use 
are as foUowB : — 

The elements, which are similar to those of a 
Daniells Battery, consist of any desired number of 
nnamalgamated zinc, and thin copper-plates ; the 
copper element of each pair is suspended in a porous 
cell containing a saturated solution of sulphate of 




copper placed within a larger quadrangular cell filled 
with water, into which dips the zinc plate from the 
adjoining pair. The copper and zinc element of each 
neighbouring pair are in metallic communication, and 
the terminal plates of each set are respectively of the 
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two different metals ; these cells, as above described, 
are arranged laterally in sets of ten, and each set is 
fixed in a strong covered wood box. 

In the most usual arrangement, ten of these cases, 
or 100 cells, form the Battery, and are placed one 
above the other, in two rows, on a convenient frame ; 
the current is collected separately from each five cells, 
and guided to the back of a dial plate or plates, on 
which the numbers of cells are inscribed in gradations 
of five, and by turning which any required number 
may be put in action. This dial may either be 
attached to the front of the Battery, or fixed to the 
wall of the consulting room, the Battery itself being 
placed out of the way in a clean dry cellar or other 
convenient place, and connected with the graduator 
by insulated copper wires. 

As the power of the Battery is liable to become 
slightly diminished through evaporation of the fluid, 
oxidization of the connexions and other causes, a 
galvanometer is added, which is usually placed by 
the side of the dial, for the purpose of ascertaining 
whether this has taken place, and, if so, to what extent. 
This is effected by causing the current to pass in 
close proximity to a magnetic needle, freely sus- 
pended, which is thereby deflected to a greater or less 
extent in proportion to the quantity of electricity 
developed. 

Dr. Tibbits has found by experiment that when 
the Battery is in perfect action, the angle of deflection 
is in accordance with the following scale : — 
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5 oella give 45° deflection of the galyanometer needle. 
10 .. 67° „ 
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This would be the approximate scale for all similar 
Batteries, but the exact angle must be determined 
experimentally for each individual instrument. The 
method of applying this scale is obvious ; for instance, 
should 6 cells give only 22° deflection, the Battery 
would be only half its normal strength, and a higher 
number of cells should be placed in action, where 
before five were sufficient. A commutator of simple 
form is added, to break the connexion between the 
Battery and the Galvanometer when the latter is not 
in use. 

The mode of charging the cells is exceedingly 
simple, and can readily be practised either by the 
manipulator himself, or, under his superintendence, 
by any person of moderate intelligence; supposing 
them to be new and thoroughly clean, nothing more 
is needed than to fill the porous, or inner cells, nearly 
to the top with a saturated solution of sulphate of 
copper, and the outer ones with firesh water. The 
Battery will then be ready for use, and the conducting 
wires and appropriate rheophores can be forthwith 
attached to the dials. 

After the Battery has been in use for a time, 
varying from six weeks to three months according 
to circumstances, the decreasing deflection of the 
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galvanometer needle will indicate a diminution in the 
force of the electric current, and is a sign that the 
Battery requires cleansing and re-charging. To effect 
this, the metal plates, or elements, must be removed 
from the cells and the old liquid thrown away ; the 
plates must be then carefully scrubbed and freed from 
all impurities, and replaced after having been rinsed in 
clean water ; every connexion should be taken apart, 
and the points of metallic contact gently rubbed with 
emery paper until quite bright, in order to remove 
any cxide which may have been formed, and which 
would greatly impede, or altogether arrest, the trans- 
mission of the current; the cells should then be 
re-filled as before. 

We may here remark, as a general observation 
applicable to every form of Battery, that cleanlinesa is 
the very essence of success in all applications of Elec- 
tridtyy and the absence of it gives rise to more dis- 
appointment and annoyance than every other cause of 
failure put together. If a Battery is found to be out 
of order and to refuse to work, the reason will be, in 
nine cases out of ten, that some dirt has accumulated 
between one or other of the connexions, thus severing 
the continuity of the metallic contact ; this should be 
diligently sought for, step by step, as it is astonishing 
how thin a film of non-conducting matter will inter- 
rupt the course of the current. 

Another Battery, the action of which is exceed- 
ingly constant, is that of Leclanch6 as improved by 
M. Gaiffe of Paris. This Battery consists of a 
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number of jars, say twenty-four, standing on a square 
frame, which supports above it a board, on which are 
placed the graduator for selecting the number of cells 
to be used, a galvanometer for testing their state of 
activity, and the knobs which form the poles of the 
Battery, and to which the conducting wires are 
attached. The pairs, or cells, which communicate, 
inter ae, by metallic connexions, consist of a rod each 
of zinc and gas- carbon passing through the mouths 
of the before mentioned jars, the remainder of which 
are filled up with powdered gas-carbon and native 
peroxide of manganese, saturated with a concentrated 
solution of chloride of ammonium ; a cap made of 
vulcanite or other suitable material closes the vessel, 
and through it pass the zinc and carbon elements ; it 
also has apertures to admit of the escape of the 
hydrogen and ammonia formed during the action of 
the Battery. Various forms of collector for this 
apparatus have been contrived, notably one by 
M. Tripier, by means of which the intermediate or 
terminal cells may be put in action independently of 
the initial ones, thus distributing the strain of the 
electric action over the entire Battery, instead of con- 
fining it, as is usual, when a part only is employed, to 
the first few cells. 

This instrument is not as yet widely known or 
extensively used in England; possibly because its 
charging and cleaning can scarcely be accomplished by 
any one but the maker j moreover, though, owing to 
its great constancy, it is well fitted for occasional 
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work, spread over a long period, yet, as it is very 
subject to polarization, it does not serve so well for 
continuous work ; after a while, too, fumes of ammonia 
are given off, owing to the decomposition of the 
chloride of ammonium with which the cells are 
charged, and which is very objectionable. 

A portable Battery on the same principle of very 
simple form has been constructed by Professor Beetz 
of Munich. In this instniment a vessel of cylindrical 
form is partly filled with powdered charcoal, and 
partly with a concentrated solution of chloride of 
ammonium ; a zinc rod, sliding through a vulcanite 
cover, passes through the chloride into the carbon, its 
free extremity serving as one pole of the cell, while a 
platinum wire passing through the bottom of the 
glass into the carbon acts as the other. A number of 
such cells, suitably combined, and with arrangements 
for graduation, form the Battery. 

Passing on from the forms of which Leclanch^'s 
instrument is the type, we come to those wherein one 
of the elements is chloride of silver ; these are princi- 
pally manufactured by M. Gaiffe, and Dr. Stohrer of 
Dresden. The former of these gentlemen has con- 
structed two Batteries on this principle, one being 
very portable and cheap, and the other larger, and 
more generally useful. The first of the two takes the 
form of a small octavo volume, and contains from 
twenty-four to sixty pairs, consisting of a zinc rod, 
which together with a silver cup suspended by a 
silver wire, and containing chloride of silver, is im- 
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mersed in dilated sulphuric acid or a solution of 
table salt. 

The larger form of the same Battery (Fig. 2) is 
contained in a wooden case, and possesses two 




graduating bandies, h h', for the selection of the 
required number of cells ; a galvanometer, c ; a pedal, 
Q, for interrupting the current or giving shocks i and 
two clamps for the attachment of the conducting 
wires. TMs Battery is said to be handy, compact, 
and serviceable, and to be capable of working 800 
hours without intermission. 
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Dr. Stohrer's Chloride of Silver Battery is con- 
structed on the same principle as the two last 
described, and comprises forty, fifty, or sixty pairs, 
with a lifting arrangement whereby they can be 
brought into, or taken out of action. 

The pairs consist of cylindrical glass tubes six 
inches high, on the bottom of each of which is placed 
a small quantity of chloride of silver, which, when 
the glass is raised, comes in contact with a small strip 
of silver. In the upper portion of the tube, three 
inches from the chloride of silver, a cross of zinc is 
placed, and the cells are charged with diluted 
sulphuric acid in the proportion of one in ten. 

It is necessary to close the circuit of this Battery 
for from five to ten minutes to allow of the decom- 
position of some chloride of silver, without which it 
would not act; on the other hand, when aU the 
chloride is decomposed, which becomes evident by the 
appearance of bubbles of hydrogen, more must be 
added at once, or the action (for that cell) would 
cease, and the Battery be weakened joro tanto. Dr. 
Althaus says this phenomenon does not always occur 
simultaneously with all the pairs, but generally first 
in one and then in another, and must be watched for, 
and remedied immediately, wherever it appears, by 
adding fresh chloride of silver. This forms a very 
serious objection to the use of the Battery. 

We will sum up our ideas of this class of instru- 
ment in the words of the above-named authority. 
" The Chloride of Silver Battery may, on the whole, 
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be said to be still on its trial ; we have no intimate 
practical acquaintance extending over a long space of 
time^ with any of the arrangements described above. 
A drawback to Gaiffe's old Chloride of Silver Battery 
was that it began to leak after having been in use 
some time^ but this has now been obviated by em- 
ploying a much smaller quantity of liquid than 
formerly." 

Among other forms of constant current Batteries 
which the practitioner may occasionally employ, are 
Pulvermacher*s Chain Bands, and Flexible Batteries ; 
these are intended either to be worn upon the body 
in certain nervous and kindred diseases, or to be used 
in the ordinary way, either as continuous, or in- 
terrupted current Batteries. A general idea of their 
appearance may be obtained from the diagrams. 

Fig. 3. Fm. 4. 




Figs. 3, 4. Fig. 3 is a flexible chain, or band, com- 
posed of alternate pieces of zinc and copper wire, 
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suitably connected, but prevented from being in 
actual contact by cotton threads laid between them ; 
they are made of different lengths and terminate at 
each end with a plate bearing a wire loop whereby 
they can be attached to each other in combination if 
necessary. The plate coloured white is connected 
with the zinc, and that coloured yellow with the 
copper pole, and tapes are provided to facilitate the 
fixing them on the body. They are set in action by 
being passed two or three times from end to end 
through a mixture of vinegar and water in the 
proportion of one in four ; this should be repeated at 
intervals, the moisture and acidity of the skin con- 
tinuing the galvanic action meanwhile. 

Fig. 4 represents a more powerful Battery in which 
the elements are formed of cylinders of copper con- 
taining within them smaller cylinders of zinc ; this 
form is intended to be used by means of electrodes 
and sponge-holders, or, with the aid of an ingeniously 
arranged little " trembler,'* as an interrupted current 
Battery. 

We now come to the series of Batteries most 
widely known and generally employed, and will 
commence with those invented and manufactured by 
Dr. E. Stohrer, of Dresden, as they were the models 
whence most of the constant current Batteries now in 
common use originated. 

This inventor, besides the Chloride of Silver Battery 
already described, has introduced two forms of 
instrument — the one being intended for hospital, the 
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other for private practice. The principle involved in 
both is identical, and the construction only differs 
BO much as is necessary to fit them for their re- 
spective uses. 

The Hospital Battery (Fig. 5) is contained in a 
stout oak case, folding to the top so as to expose its 
contents, and having an iron handle at each end ; the 




lower part of this case contains two wooden trays, one 
occnpying each longitudinal half of the box, and both 
resting on a flat shelf with wings like a book tray. 
This shelf can be raised or lowered by means of two 
ebony handles, which project from the ends of the 
box, and which, when they have attained a certain 
elevation, may be turned a quarter of a circle either to 
the left or right, when they will prevent the shelf 
from again descendiag until the action is reversed and 
it is intentionally lowered; each tray supports fifteen 
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or twenty quadrangular glass cells, according to the 
size and strength of the Battery. 

Along the top of the ease, from end to end in the 
centre, is placed a wooden bar, called the plate-carrier, 
deeply grooved superiorly, to which are attached the 
elements so as to dip into the before- mentioned glass 
cells, when the latter are raised ; the bar is pierced 
with as many notches, half on each side, as there are 
cells, and in the front of each notch a hole is drilled : 
on the extreme left-hand side there is only one hole, 
which is in the centre, between the two notches. The 
elements consist of carbon and amalgamated zinc 
plates, and are suspended from the plate-carrier by 
means of copper wires passing through the notches 
and fitting into the holes referred to, bent downwards 
in an arch, and furnished at the lower extremity with 
a boss transfixed with a screw ; on these screws the 
plates are fixed, the zincs on the left, the carbons on 
the right, and screwed home by nuts ; the hole in the 
centre at the left hand is occupied by a copper arch, 
carrying a carbon plate on the nearer, and a zinc 
plate on the farther arm. On the right-hand side of 
the Battery, the copper wires carry respectively a 
carbon and a zinc plate only. The whole is so 
arranged that each wire serves as the connexion 
between two cells, its carbon dipping into one and its 
zinc into the other; the plate-carrier is numbered 
progressively from left to right with the number of 
the cells by twos. 

For the purpose of collecting the electricity gene- 
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rated by the Battery, and selecting the number of cells 
appropriate for each case, a wooden block or sledge is 
made to slide tightly along the plate-carrier, its under 
surface being in metallic connexion with the copper 
wires supporting the elements. On the top of this 
block are the clamps for receiving the conducting 
wires, and an ingenious commutator for reversing or 
cutting off the current : if this commutator be turned 
80 as to be perpendicular to the user, the current is 
cut off ; if to the right, the right-hand stud is negative 
and the left positive, and the contrary if turned to 
the left ; the centre of the slide indicates the number 
of cells employed, and the electrodes, sponge-holders, 
and carbon rheophores are contained in a small drawer 
in the lid of the case. 

This Battery is made in three sizes, containing 
respectively twelve, thirty, and forty cells. 

Stohrer's portable constant current Batteries (Fig. 6) 
differ, as has been stated, in no material point from 
those last described : the cases are made of mahogany, 
and are much smaller, lighter, and neater; the cells 
are of vulcanite instead of glass, and those of each side 
are moulded in one piece instead of each being separate; 
they are raised and lowered in a precisely similar 
manner. The commutator on the sledge is rather 
differently constructed, being composed of a cylinder 
rotated by a lever instead of a revolving disc, but its 
mode of action is identical, the current being cut off 
when the handle is upright, and the right-hand pole 
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negative when it is turned forward or towards the 
spectator, and positive when it is turned backwards or 




away from him. These Batteries are made of two 
sizes, furnished respectively with twenty and thirty 
cells each. 

The construction of these instruments having been 
thus carefully described, it remains to explain the 
method of mounting and charging them, premising 
that the same remarks apply to both forms. 

As they are imported from Dresden, they cannot 
be sent fitted up ready for use, but are taken to pieces 
and carefully packed. On their arrival it will be 
found that the carbons have been removed from the 
copper wires, and packed two by two in the cells ; the 
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nuts which held them are partially screwed on again, 
and the zincs, still attached to the wires, placed in the 
unoccupied cells. 

First, remove the whole of the plates, wires, &c., 
from the case, and empty away any straw or rubbish 
which may lie therein ; then select the arch for the 
left-hand side, fix to it a carbon and zinc by means of 
the little Wrench which will be found in the lid, and 
push the centre peg as far as it will go into the 
central hole of the plate-carrier. Then take any one 
of the zinc plates with nut attached, and screw on to 
it a carbon plate, placing the end of the wire into the 
next hole to the right of the one already occupied, so 
that the zinc dips into the first cell and the carbon 
into the second. Proceed in this manner until you 
come to the last cell on the right-hand side, which 
must terminate with zinc, for which purpose you will 
find a wire with single screw. Going now to the 
other side, the plate opposite the single zinc must be 
a single carbon similarly fixed ; the intervening spaces 
to be filled up as before. All the . wires must be 
carefully pushed down between the notches, so as to 
allow the sledge to slide freely between them, and 
care must be taken in handling the carbons, as they 
are rather brittle. It will be found better to raise 
the tray of cells during the process of mounting, that 
the position of the plates relatively to them may be 
more easily seen. 

The Battery is now ready for the reception of the 
exciting fluid, which is diluted sulphuric acid in the 
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proportion of one to twenty, or a little stronger ; this 
should be poured through a small porcelain funnel 
into each cell until it is filled to within half an 
inch of the top. A small pinch of bisulphate of 
mercury is put into each cell, and the selector or sledge 
placed so that its centre rests immediately over one 
of the copper wires; this is very important. The 
electrodes and rheophores are attached^ and the circuit 
completed, when if all has been properly done, the 
hissing sound attendant on voltaic action will imme- 
diately be heard. When carbon poles are used, and 
very closely approximated, the electric light should be 
brilliantly visible. 

Should the hissing noise be heard without comple- 
tion of the circuit, it is clear evidence that some, or 
all, of the plates want re-amalgamating. When out 
of use the tray must be lowered so as to remove the 
acid from contact with the plates ; the cells will then 
be not more than one-third full, and with moderate 
care the contents can hardly be spilled ; but if a little 
should be upset, it can be removed by taking out a 
small wooden plug at the bottom of the left-hand side 
of the case, which should be slightly inclined so as to 
allow the overflow to run out. Care must be taken 
that no metal vessels are employed for the reception 
of the acid. 

The Battery, when thus charged, should last without 
farther care or attention from two to three months ; 
if, however, through constant use or evaporation of 
the fluid the action has become weakened meanwhile, 

c 2 
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a teaspoonfol of concentrated sulphuric acid and a 
little water may be added to each cell to supply the 
loss. When this " nursing/' as it is called, fails to 
restore the Battery to its original activity, it must be 
dismounted and recharged, the carbons and connexions 
thoroughly cleaned, and the zinc plates re-amal- 
gamated. The copper wires should be cleaned with 
sand-paper at their points of junction, and the carbons 
gently scrubbed in warm water with an old nail- 
brush. 

The mode of amalgamating the zinc plates is as 
follows :—^ After being separated from the wires, they 
should be dipped for a minute or two in tolerably 
strong sulphuric acid (one in eight) and held over a 
saucer while a small quantity of quicksilver is poured 
over them, and rubbed in with a hare's-foot, or bit of 
washleather tied on a stick until it adheres, and an 
uniform bright surface is obtained ; each*plate should 
then be plunged again into the acid to see if any 
bubbles arise, which is a proof that some part of the 
surface is left unprotected, and the process must be 
repeated until they cease to appear ; the whole of the 
parts should then be left to dry for twelve hours, 
and screwed together in the same order as before. 

Without wishing to transgress the rule as to 
recommendation laid down in the preface, we may 
say that the Batteries made by Dr. Stohrer after the 
foregoing patterns are always satisfactory, and being 
very simple in their mechanical construction, are 
little liable to get out of order, and require a very 
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small amount of manual dexterity in their prepara- 
tion and use. 

A most serviceable and convenient form of portable 
constant current Battery is that designed by Mr. 
Foveaux, of the firm of Weiss and Son, drawings of 
which are given below (Pigs. 7, S, 9), 

Fig. 7 illustrates the Battery complete and ready 




for action, with the conducting wires and sponge- 
holders attached. Figs. 8 and 9 represent respectively 
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the element board and plates, and the tray containing 
the cells, or receptacles for the exciting fluid. 

The Battery before as is on Smee's principle, and 
conBistB of fifty pairs of zinc and platinized silver 
plates attached to an element board (Fig. 8), on the 




top of which are the clamps for receiving the con- 
ducting wires, and a dial plate with twenty-five 
divisions, round which traverses an arm with index 
for regulating the number of cells to be put in use ; 
the divisions are numbered consecutively from two to 
fifty, advancing by graduations of two, so that the 
power can be very delicately regulated. Concealed in 
the thickness of the element board are the connecting 
wires which collect the electricity developed in the 
individual cells, and accumulate it beneath the dial 
plate. 

The cells (Pig. iJ) are of porcelain, and are packed 
in a box, as shown in the drawing, so as to exactly 
coincide in vertical position with the plates suspended 
to the element board, beneath which they are placed 
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on a tray supported by a system of levers in con- 
nexion with the lid of the box, so ingeniously con- 
trived that when the lid is opened and thrown back, 
the cells with their contents are elevated into contact 
with the plates, and the Battery is thus put in action. 




whereas, on closing the lid, they are immediately 
lowered into their former position, out of contact, and 
all action ceases : so that the almost instinctive action 
of closing the case after use prevents unnecessary 
waste both of acid and zinc. A drawer at the bottom 
of the box contains the conducting-wires, sponge- 
holders, and a small vulcanite measure holding the 
exact quantity of acid required for charging each cell. 
The Battery is nicely finished and portable, being 
only fourteen inches long, seven and a half inches 
wide, and ten and a quarter inches deep ; these 
measurements refer to the instrument we have been 
describing, which contains fifty cells, but smaller ones 
are made, of exactly similar construction, having re- 
spectively twenty, twenty-five, and thirty pairs of 
elements each. 
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To charge this apparatus the element board and 
elements (Fig. 8) should be lifted bodily out, and laid 
on the table bottom upwards, so as to avoid injuring 
the zinc or silver plates ; the tray of cells should then 
be lifted out by means of a brass ring, which will be 
found at each side of the tray ; each cell is then to 
receive one vulcanite measureful of diluted sulphuric 
acid (one in twenty or thirty) and the whole replaced 
as before, when the Battery will be ready for action. 

Dr. Althaus says that some inconvenience is ex- 
perienced in the use of this Battery, owing to polari- 
zation, which materially diminishes its activity, even, 
when not freshly charged, during the course of a 
single application of electricity. As a remedy he 
suggests that the lid should be closed and im- 
mediately reopened once or twice, a process which, 
by the rapid emersion and immersion of the plates, 
mechanically wipes off the bubbles of hydrogen 
which polarize the platinum, and restores the instru- 
ment to its former energy. Failing success in this 
manoeuvre, or if the invariable hissing noise is not 
heard on closing the circuit, the cells must be 
refreshed with a little concentrated sulphuric acid, 
as was recommended for Stohrer's Battery under 
similar circumstances, or, as the case may be, emptied 
and altogether recharged. 

Occasionally, after long or frequent use, the zinc 
plates become foul, and require cleansing and re- 
amalgamation, which would be evidenced by hissing 
or bubbling in one or more of the cells when the 
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circuit is not closed. To effect this, the element 
board is removed from the Battery, and its cover 
unscrewed, when the connexions between the plates 
inter se, and with the dial, and the couplings between 
the two metals of each pair will become visible; 
these must all be unscrewed, and the zinc pairs 
carefully cleansed from any accumulated sulphates 
with a stiff brush dipped in diluted sulphuric acid, 
and well re-amalgamated in the usual manner, dried, 
and replaced in exactly their former order ; the 
platinized silver plates will require no attention, and 
must be preserved from contact with the mercury. 

These directions may be followed without much 
difficulty by any one possessed of a moderate degree of 
mechanical skill, but unless the distance is very great, 
or some insuperable obstacle stands in the way, we 
should strongly recommend that the Battery be sent 
to the house from which it was obtained to be re- 
amalgamated, as a very slight mistake in putting 
together would derange its action. With care, 
however, it is a most efficient and reliable instrument, 
capable of standing any amount of hard work, and 
very little liable to get out of order. 

Messrs. Mayer and Meltzer have constructed a 
very ingenious Galvanic Battery which, in addition to 
the apparatus heretofore described, is provided with a 
well-made primary and secondary induction coil, with 
current-breaker, &c., the description of which, how- 
ever, will come most properly under the head of 
Induction Machines. 
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The constant current Battery of this apparatus 
(Fig. 10) consists of twenty pairs of carbon and 
amalgamated zinc elements sn.spended from an 
element board, on which a vulcanite sledge, or 




selector, is made to traverse, whose under side is in 
metallic communication with wires passing through 
the element board and connected with the plates, 
whilst its upper surftce bears upon it a coraraatator 
or reverser of the current, and the clamps for carry- 
ing the conducting-wires ; a galvanometer is added 
for ascertaining the condition of the Battery, and 
two folding handles whereby the element board, with 
plates attached, can be lifted bodily out of the case. 
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The cells are made of vulcanite, in sets of four, 
and, when not in use, remain out of contact with the 
plates at the bottom of the case, whence they can be 
raised, four at a time, by means of five brass rods 
working in the woodwork at the back of the case so 
tightly, that they cannot descend unless purposely 
pushed down. By a recent improvement the whole 
number may be raised en masse out of the case if 
desired, for cleansing or other purposes. The induc- 
tion apparatus is situated to the left of the Battery, 
and a drawer underneath it contains the conducting 
wires and rheophores, and a measure holding the 
exact quantity of acid required to fill each cell. 

This instrument, as now produced, is greatly 
altered from its original form, being vastly improved 
and simplified. It is also made, as a constant current 
Battery only, by the omission of the Faradic apparatus; 
the accessories are then contained in a drawer in the 
lid of the case. 

The Battery is charged with diluted sulphuric acid 
in the proportion of one in twenty, and the process is 
effected in the following manner. Lift out the 
element board and elements by means of the two 
looped handles, which will be found one at each end, 
and draw up the cells by the brass rods at the back ; 
in each place one measureful of the acid, and a pinch 
of bisulphate of mercury, and carefully replace the 
cover as before. 

To set the continuous current Battery in action, affix 
the conducting cords to the clamps on the sledge, and 
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turn the commutator handle to p, the bridge standing 
at 4 ; then draw up the first set of cells by the wire 
marked 4, whereby four cells are brought into action ; 
if eight or more are required, draw up No. 8 as well, 
and push the bridge along to correspond with 8, and 
so on up to 20, if all are required in action. 

To set the Induction Battery in action, insert the 
two small cords one in each hole in the cover, and 
the other ends in holes in the flat brasswork of the 
element board ; draw up four cells as before, and the 
Battery will be in action. A more exact description 
of the mode of using Faradic Batteries will be found 
further on; suffice it now to say that provision is 
made for a primary and secondary current, with a 
commutator for the selection of either, and a graduat- 
ing lever is added for modifying the intensity of the 
shocks. 

With this Battery, as with Weiss's, if the zinc 
plates require re-amalgamating, it is desirable to send 
it to the maker or agent, by whom it can be speedily 
and effectually done ; but should the user determine 
upon attempting it himself, the following is the 
method of separating the plates : the actual process 
of amalgamation is of course the same as has been 
previously described. 

Eemove the slide from the element board, and lift 
the latter out of the case, laying it upside down on a 
table ; with a small screw-driver loosen, but do not 
take out, the screws which appear between each pair 
of elements ; lift each pair of plates, holding it by 
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the zinc, directly upwards, when it will disengage 
from a pin attached to the element board and fitting 
into it ; the zinc and carbon plate can then be 
separated by removing a screw with which they are 
transfixed. After the work of cleaning and amalga- 
mation has been performed, the whole must be dried 
and carefully replaced exactly in the same order and 
position as before. Great delicacy is required in 
handling the carbons, as they are somewhat brittle ; 
should one get broken at or near the end or right- 
hand side of the Battery, it is of little consequence, 
as the only result is loss of the power generated by 
the terminal cells, all the others being still avail- 
able ; but if the broken plate is in the beginning or 
centre, one should be taken from the end and substi- 
tuted for it, pending the arrival of a new one from the 
maker. 

With regard to this Battery, Dr. Althaus says : — 
" This instrument is complete for all purposes of 
medical electricity ; it has, however, yet to be shown 
whether there will be any real advantage to country 
practitioners in this arrangement, as it might be 
objected to it that where the practitioner has two 
instruments, one for galvanization and the other for 
Faradization, and one of them were to get out of 
order, he would not be entirely deprived of some 
source of electricity while the one instrument was 
being repaired; while, if anything happened to the 
combined arrangement, he would be altogether be- 
reaved for a time. We do not say this by way of 
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disparagement of the idea, which deserves all praise, 
bat merely to suggest that there are two sides to the 
question." 

The Americans have introduced a number of new 
Batteries, but none of them, so far as we know, 
involve any new principle or very different mode of 
construction ; we borrow the drawing of Dr. Jerome 
Kidder's Battery (Pig. 11), which appears to be well 




made, and to possess some advantages, from Br. 
Althaus's report. The plates are of carbon and zinc, 
excited by sulphuric acid, and the cells are raised by 
means of a winch and pulley outside the box ; the 
selector is circular, on Foveaux's principle, and is so 
arranged that the current may, at will, be interrupted 
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or not, whilst altering the number of cells in action ; 
a commutator of rather novel construction is added, 
and a toothed wheel working against a tense spring 
for interrupting the current. 

These Batteries are not common in England, nor is 
it likely they will ever come into serious competition 
with the many excellent instruments made on this 
side of the Atlantic. 

A constant current Battery, the invention of Mr. 
J. H. Sandy, Electrician to Guy's Hospital, has been 
shown to us by Messrs. Evans, Lescher, and Evans, 
his agents, in which the supply of acid to the plates 
is furnished by means of pads ordinarily resting on a 
piece of india-rubber sponge, saturated with dilute 
sulphuric acid, but raised into contact with the 
elements by opening the lid of the case after the 
manner of Eoveaux's Battery already described. We 
have been unable at present to obtain a woodcut of 
this instrument. It possesses a travelling selector, 
and appears to be well considered and well made ; it 
lacks, however, a commutator for reversing the course 
of the current without shifting the electrodes. 

Here closes the series of constant current Batteries, 
from which we have endeavoured to omit none of 
established merit. The next Part is devoted to the 
description of Batteries constructed for the employ- 
ment of the induced current. 



PART 11. 



ELECTRO-MAGNETIC MACHINES. 

The phenomenon of Induction is the result of the 
circulation of an electric current through two helices 
or spirals of wire of different lengths and thicknesses, 
surrounding a cone consisting of a rod of soft iron, or 
preferably, of a bundle of soft iron wires. 

We do not propose to enter here into any explana- 
tion of the theory of this singular development of 
electric power, as it is a theme which belongs to the 
realm of Physics, and would be misplaced in a 
practical treatise like the present. The complete and 
exhaustive work of M. A. De la Bive will furnish 
those who seek it with every information on the 
subject, together with numberless researches and 
experiments concerning the nature of the force and 
the laws which govern it; our business is with its 
production and regulation for medical purposes. 

The generating and sustaining agent of an induction 
machine is in all cases one or more pairs of elements, 
seldom exceeding two ; the electro-motors may be of 
many kinds and various shapes, and acted upon by 
any substance capable of liberating electricity, which 
is transferred by conducting wires to the two coils of 
copper wire before referred to. Its action there is to 
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instantaneously impart to the soft iron core a strong 
charge of magnetism, by virtue of which it attracts a 
hammer suspended by a light spring above or at the 
side of it, thus withdrawing the hammer from a 
previously existing metallic contact. The course of 
the current is in consequence intercepted, and the 
soft iron core loses its temporary magnetism as 
instantaneously as it acquired it, and ceases to 
attract the hammer, which under the influence of the 
spring, regains its former position, restoring the 
contact and producing a very rapid recurrence of the 
same order of events as long as the circuit remains 
intact and the Battery continues to work. 

The external and visible results of this action are a 
gentle humming noise, caused by the vibrations of the 
hammer, and the production of a succession of minute 
flashes of electric light ; insulated cords connected with 
the extremities of the helices and carrying metallic 
plates produce on the body a disagreeable tingling 
sensation, which, if the power be sufficient, may increase 
till it becomes most acutely painful. 

The above are the common characteristics of all 
Induction Batteries. We will now proceed to a de- 
scription of all the most ordinary and really useful 
types and of their mode of use, premising that their 
internal construction is far more complex and delicate 
than that of continuous current Batteries, and that if 
anything connected with the coils (we do not speak 
of the Battery, which is usually simple enough) 
gets out of gear, it is most unwise for any one 
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to meddle with it except a mechanic thoroughly 
conversant with the work, who can readily and speedily 
discover and rectify what is amiss. 

The Induction Batteries manufactured by Dr. 
Stohrer, of Dresden, are among those most widely 
known and generally approved. They are of two 
kinds, one being furnished with a single cell only, 
the other with two ; they differ moreover, as will be 
explained below, in the arrangements for graduating 
and interrupting the current. 




The single-cell Battery (Fig. 12) is divided into 
two parts, that on the left containing the elements 
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and cell, and that on the right the coils, vibrating- 
hammer, the regulator, clamps for electrodes, and a 
drawer for rheophores and accessories. 

The Battery, of which a separate illustration is given 
(Fig. 13), is composed of a pair of carbon and zinc 
elements, acted upon by diluted sulphuric acid, in the 
proportion of one in eight ; the carbon is cylindrical in 
form, and hollowed at the top for the reception of some 

Fro. 13. 




fine sand, moistened with a concentrated solution of 
chromic acid. It is surrounded by a hollow cylinder 
of amalgamated zinc with lateral slot, which, however, 
is insalated from it by small buttons of glass let into 
the carbon. The carbon cylinder is closed at the top 
with a glass stopper, and encircled with a metal 
clamp J wires proceed both from the zinc and carbon 
elements to connect them with the coils. 

The elements are received in a circular glass cell, 
resting upon a tray secured to a brass rod having a 
handle whereby the cell can be raised or lowered so 
D 2 
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as to bring its fluid contents into, or remove them 
out of contact with the elements, which remain 
suspended by the wire connexions ; the brass rod 
may be fijced at any elevation by a binding-screw, 
the head of which appears outside the case. The cell 
is charged with dilute sulphuric acid to about one- 
third of its capacity. 

The induction apparatus, contained in the right-* 
hand side of the box, consists of an inner and shorter 
coil, surrounding a soft iron core, and composed of 
thick insulated copper wire fixed immovably on a 
pedestal, and enveloped by a second coil, much longer 
and finer than itself, and capable of being drawn up 
quite over the first or primary coil, or pushed down 
so as to be almost entirely beneath it. 

The interruptor consists of a square piece of iron, 
which is attached to a light spring, and vibrates to 
and fro, accordingly as the current is made or broken 
by the magnetization and subsequent demagnetization 
of the soft iron core; a regulating spring, acted 
upon by a platinum-pointed screw impinging on a 
small platinum disc on the hammer, increases or 
diminishes the relative pressure of the two, and 
modifies the rapidity of the interruptions and the 
intensity of the shocks ; the tighter this screw presses 
against the spring, the less frequent will the interrup- 
tions become, and the more intense the shocks. The 
two clamps marked p connect the conducting wires 
with the primary, and those marked s with the 
secondary coil. 
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The management of this apparatus is exceedingly 
simple. The elements being fixed firmly in their 
places, and the nuts screwed home, the cell is one- 
third filled with dilute sulphuric acid, as before stated, 
drawn up to a greater or less extent, and fixed by the 
external binding-screw, when the vibration of the 
hammer will at once commence, its rapidity being 
regulated by the set screw. Supposing the primary 
current to be in requisition, the wire conductors are 
inserted in their proper clamps, and their further ends 
screwed to appropriate rheophores. 

The power of the current may be modified in three 
wavs : — 

Firstly. — By the extent to which the elements are 

subjected to the action of the acid ; when this 

is fresh, and the plates well amalgamated, a very 

slight immersion is sufficient. 

Secondly. — By the tension of the spring as governed 

by the set screw. 
Thirdly. — By inserting a short wire arch, which 
will be found in the drawer, into the holes of 
the two clamps of the secondary current, and 
drawing up the wooden handle, and with 
it the secondary coil, to its full extent. By 
a judicious use of these means or a combina- 
tion of them a wide range of power is attain- 
able. 
The secondary current is obtained by connecting 
the electrodes with the two clamps marked s, and is 
completely under the control of the wooden handle, 
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which draws the secondary coil more or less over, and 
under the influence of, the primary coil ; the current 
is weakest when the rod is pushed down, and strongest 
when it is drawn up, the intermediate degrees being 
marked by numbers on the rod. 

In case the zinc becomes bare, and requires re- 
amalgamation, it can easily be removed from the 
Battery, and the operation performed as advised for 
the zinc plates of continuous current Batteries ; it is 
found that a little bisulphate of mercury mixed with 
the acid in the cell, aids greatly in preserving the 
amalgamation of the zinc. Both it and the acid must 
be renewed when the action of the Battery becomes 
too feeble, and the sand inside the carbon should be 
moistened with a solution of chromic acid (ten or 
twelve drops) every second time of charging. 

Stohrer's double-cell induction machine (Fig. 14) 
is furnished, as its name implies, with two cells exactly 
similar to that described belonging to the single-cell 
machine, and drawn Tig. 13 ; they are so arranged 
that one cell can be used separately, the two connected 
as two cells, or as one cell of double surface. The 
arrangement is as under : — 

1. To use one cell only : Insert only one of the long 

connecting brasses. 

2. To use the two cells as two : Connect with the 

short brass connectors the carbon of one with 
the zinc of the other element. 

3. To use the two cells as one of double surface : 

By means of the long brasses connect the carbon 
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of one cell with the carbon of the other, and 
the zinc with the zinc. 




Before affixing any of these connexions, tightly 
screw down the screws which hold the copper wires 
proceeding from the elements. The cells can be 
raised and lowered and £xed at any elevation, in the 
same manner as in the single-cell machine. 

The arrangements for modifying the power of the 
current are the same in this Battery as in the former 
one, except that the primary coil is provided with a 
brass tube or damper sliding around it, and moved 
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upwards or downwards by a brass handle visible at 
the side of the soft iron core; when this is quite 
drawn up, the current is greatly reduced, and, by 
inserting the copper arch in the two secondary clamps, 
and drawing up the wooden handle, may be brought 
to so small a minimum that it can be employed 
without pain or inconvenience to the head, face, or 
other sensitive part. 

The great improvement in this Battery over the 
smaller one is the more delicate adjustment of the 
vibrating-hammer. In this instrument the platinum- 
pointed screw is situated in the hammer, whilst the 
disc against which it impinges is moveably fixed to a 
spiral spring, the action of which is regulated by a 
screw from behind. In order to obtain very slow 
vibrations of the hammer, very little play must be 
allowed to the spring on which is the platinum-plate, 
and greater tension made on the spiral spring; to 
obtain rapid action, the screw must be turned against 
the platinum-plate so as to fix it, and no tension made 
on the spiral spring. In both forms of apparatus the 
plate against which the platinum-ended screw rests is 
capable of being turned round so as to expose a fresh 
point of contact when the old one has become oxidized 
by protracted exposure to the electric spark, or the 
oxide formed may be carefully removed with fine 
emery-paper. 

Messrs. Weiss and Son's Faradic apparatus (Pig. 15) 
is very similar in construction to Stohrer's single-cell 
machine ; the Battery, however, is placed at the back 
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instead of at the side of the coils, and the motion of 
the hammer is vertical instead of horizontal. The 




Battery consists of one pair of zinc and carbon 
elements contained in a glass cell of convenient shape, 
which is capable of being raised or lowered and fixed 
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at any height by a vertical rod with hooked top and 
binding-screw, the elements being meanwhile held 
suspended from the case by an iron cramp. Con- 
nexion is made between the Battery and the coils by 
two short insulated wires. A screw is placed above the 
Contact-breaker or hammer to control the rapidity of 
its action, and a commutator is added in the form of 
a knob attached to a short lever, by turning which to 
the right or left on to two studs, marked respectively 
PRi (primary) and sec (secondary) the primary current 
can be exchanged for the secondary or vice versa 
while the Battery is in action, and without changing 
the position of the cords. The internal arrangements 
of the coils and regulators are similar to those 
of Stohrer's double-cell apparatus, a wooden rod 
governing the secondary, and a brass one the primary 
current. The Battery is excited by a solution of 
bichromate of potash mixed with a little sulphuric 
acid, and the following very concise directions for use 
are copied from the pamphlet issued by the makers : — 
Prepare a solution of bichromate of potash by 
dissolving If oz. of the salt in 16i oz. fluid measures 
of boiling water; when dissolved, add 1 oz. fluid 
measure of pure concentrated sulphuric acid ; when 
cold, fill the Battery (Fig. 15) (having previously 
unscrewed the cap) with the solution as high as 
indicated in the woodcut. Eeplace the Battery in the 
case, and draw up the tray containing it by the 
handle J, and fix it with the screw-nut l on the 
outside of the case. Fix one of the connectors in the 



ELECTRO-MAGNETIC MACHINES. 43 

terminal m of the Battery cover, and the terminal a 
of the coil ; the other conductor is attached to the 
stem N, which carries the element, and terminal b of the 
coil. Attach the long conductors and sponge-holders 
to terminals c and d. When it is desired to employ 
the primary current only, turn the commutator h on to 
the brass stud next to pri (primary) and draw up the 
rod E ; the current being weakest when the rod, which is 
graduated from 1 to 9, is entirely drawn up. 

For the secondary current, turn the commutator h 
on to the brass stud next to sec, keep down rod e and 
draw up rod ¥ more or less ; this rod is also graduated 
from 1 to 9, and the current is weakest when it 
is nearly down. The beat of the contact-breaker g, 
which should be very regular and quick, is regulated 
by the screw on the top. 

After some considerable wear the small platinum 
disc on the spring and the platinum point of the 
end of the screw of the contact-breaker may become 
oxidized and cause the action of the Battery to cease ; 
the oxide must then be removed with fine emery- 
cloth. To prevent this as much as possible, it is best, 
when the fluid is fresh, only to draw it up suflBciently 
to keep the Battery going. 

To extract the zinc element for amalgamation, 
remove the Battery cover, unscrew the top of the 
stem N, and draw the zinc plate down ; the actual 
process of amalgamation has been already described, 
and after it has been performed the parts should be 
replaced as before. 
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Messrs. Mayer and Meltzer have, at the suggestion, 
we believe, of Dr. Morell Mackenzie, constructed a 
very portable and handy induction machine, contained 
in a small neat box (Fig. 16). This Battery, which 




is charged with the same solution as the one last 
described, is put into or out of action by raising or 
depressing a stem at the back of the box which is 
connected with the zinc plate of a Bunsen's pair so as 
to elevate it above the fluid, the carbon only remain- 
ing immersed, or to lower it into it and set up 
galvanic action. The arrangement of the coils and 
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contact-breaker is the same as in Weiss's Battery, as 
also the commutator for changing the currents, but the 
selector or graduator is on a different principle : the 
variations of power are here controlled by a small 
lever moving over a number of brass studs, placed as 
a segment of a circle, and in contact with the coil at 
different points in its length. In the earlier machines 
of this pattern, from one of which the above drawing 
was taken, there was a separate pair of studs for each 
current, and the top of the piston-rod was made to 
pass, when raised, through an opening in the lid, 
behind which were placed the electrodes and acces- 
sories ; the later models, however, are much improved 
by being furnished with a commutator, and the piston 
is jointed and folds over when raised, the rheophores, 
&c. being placed at the side. The mode of charging 
the Battery is as follows : — 

Unscrew the nuts at the end of the bars at the 
side of the piston, and turn the bars from under them ; 
take out the back part of the Battery and turn the 
lid round until it comes off; fill the bottle about half 
full of the mixture of bichromate of potash and 
sulphuric acid, replace the cover and the Battery ; 
turn back the brass arms, and screw the nuts tightly 
down upon them as before; insert the connecting 
wires in the clamps and push down the piston, when 
the Battery will at once act. The method of using 
the commutator has been explained, and the power 
of either current is increased by turning the long 
lever from right to left ; the piston should be drawn 
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Up when the Battery is no longer required in action. 
When the action of the Battery becomes feeble throw 
away the old fluid, rinse the bottle, and poor in a 
fresh chaise. 

The manner of using the commutator and graduator 
as described above, applies exactly to the induction 
portion of Mayer and Meltzer's large compound Battery 
mentioned in the previous Part, where also instruc- 
tions were given for placing the Battery in connexion 
with the coils. 

Dr. Hearder, of Plymouth, has brought forward a 
small Faradic machine (Fig. 1 7) which has the merit 




of being portable and cheap. The Battery consists of 
one pair of zinc and silver elements, excited by dilute 
sulphuric acid in the proportion of one in eight ; a 
bottle inside the case holds the exact quantity of acid 
required for one charge. The Battery is connected 
with the coils by means of hooks, and there are two 
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graduating levers, working over studs, the right-hand 
one of which increases the power four times more 
than the other for each additional stud j there are, 
however, no arrangements for the discrimination of 
the primary and secondary currents, the whole power 
being drawn from the secondary wire at different 
points of its length. 

Two very ingeniously constructed instruments, a 
larger and a smaller, have been devised by M. 
Duchenne, of Boulogne. These Batteries are very 




highly thought of by some medical men, notably by 
Dr. Tibbits, who considers the large model as the 
very best form of apparatus known for Faradization ; 
probably it may be so in his hands, or in those of 
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physicians who make a speciality of medical thera- 
peutics, and devote much time and study to the subject, 
thereby acquiring sufficient experience to render the 
practical manipulations and adjustments facile; they 
are, however, very delicate, and, the larger one es- 
pecially, very complicated in their construction, and we 
doubt whether the ordinary practitioner would not 
find thera rather unmanageable, and prefer to adopt 
a Battery of a simpler kind. 

M. Duchenne's large Batteries have been con- 
structed on various models, but the drawing given 
on p. 47 (Fig. 18) represents the most recent and 
perfect pattern. 

The Battery, which is contained in the drawers d' u 
in the base of the apparatus, is composed of three pairs 
of carbon and amalgamated zinc elements, the form and 
arrangement of which will be best understood by a 
reference to Fig. 19. The upper drawer contains two 




compartments, witn a single element in each ; the lower 
drawer one element only, the connexions between 
them being made at g e n l. The carbon plates 
c c are immovably fixed at the bottom of the cells, 
and the exciting substance, bisulphate of mercury, is 



I 

i 

ELECTRO-MAGNETIC MACHINES. 49 

laid upon them and covered with pieces of moistened 
cloth ; on these rest the zinc plates, square in shape, 
and fitting nicely their respective receptacles. 

The coils are contained in the brass cylinder, p a, 
and are of the usual description, viz., a longer and 
thinner helix of insulated copper wire, superimposed 
upoii a shorter and thicker coil of the same metal, 
and both surrounding a core of soft iron. The draw- 
tube or damper slides over the coils, enclosing them 
to a greater or less extent, and adjusting the strength 
of the current ; its upper surface is graduated. A 
water moderator is also attached, which is a glass tube 
. filled with distilled water, through which the current 
is made to pass, and which possesses facilities for 
altering by a slide the thickness, and consequent 
resistance, of the stratum of water lying between its 
two metal terminals. 

The contact-breaker consists of a piece of soft iron, 
a, with platinized disc pressing against a platinum 
pointed screw, s, and vibrating in the usual way 
between it and the soft iron core. A commutator of 
the coils (not seen in the engraving) is attached to 
the end of the Battery, and, in some instances, a 
commutator of the poles also, for reversing the course, 
as well as altering the character, of the current. A 
pedal rheotome, y, is connected by insulated wires 
with the buttons, l l, and by its means very slow 
intermissions may be obtained; it is worked, as its 
name implies, by the foot, the pressure of which on 
the central knob completes the circuit, which is again 

E 
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interrupted by the removal of the foot, and consequent 
release of the spring. 

To charge the Battery, the drawers (Fig. 19) con- 
taining the elements must be removed from the case, 
and the zinc plates and cloth diaphragms taken out ; 
the carbons, which will then become visible, must be 
thoroughly saturated with water, and then carefully 
and smoothly covered with a layer of bisulphate of 
mercury about one-tenth of an inch in thickness ; the < 
pieces of cloth are thoroughly wetted and laid on this 
powder, and finally the zinc plates on the cloth; the 
drawers are then replaced and secured by turning a 
handle between them, when the circuit is completed, 
and the Battery should act. The power of the current 
is graduated by drawing out the brass tube covering 
the coils, and the rod of the water moderator; and 
the rapidity of the intermission by the tension of the 
platinized screw on the vibrating hammer or by the 
rheotome. When the Battery is not in use the zinc 
plates should be taken out of the drawers and placed 
in a dry cupboard ; the cloths will require damping 
daily, and the bisulphate must be renewed every three 
or four days. 

We have not minutely described the connexions of 
the three cells inter se, and with the coils, as it would 
be difficult to make such an account intelligible with- 
out occupying too much space, and enough has 
already been said to enable the practitioner to work 
the instrument. 

M. Duchenne's small Battery is contained in a flat 
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oblong rosewood case, and is set in action by a single 
cell of similar construction to those employed in the 
larger Battery just described, and which fits into a 
cavity closed by a door, shown to the left of the case 
in the engraving ; above it is a vacant space for the 




conducting wires and rheophores, and connexion is 
made between it and the coils by closing tho door 
which opens to receive the elements, and screwing 
down a nut in the centre of the vacant space referred 
to. A spring with ivory thumb-piece is placed in 
the same receptacle, and serves as a rheotome; by 
pressing this the current is interrupted, and the 
frequency of the intermissions can be governed at 
will. 

The induction part of the machine consists, as 
usual, of two insulated copper wire helices, super- 
imposed upon a soft iron core, and connected with a 
E 2 
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contact-breaker; the iron core, however, is in the 
form of a wide band, wound spirally into a helix, so 
as to expose a greater surface to the magnetizing 
influence of the electric current ; this core is capable 
of being covered more or less by a metal draw-tube, 
so as to modify the strength of the currents. 

The vibrating hammer is a long lever pressed by a 
light spring, and having on its right-hand side a 
screw which passes through it tipped with platinum, 
and impinging against a platinized eccentric in con- 
nexion with the primary coil. By turning this 
eccentric, the amount of play allowed to the vibrating 
hammer, and consequently the frequency of the inter- 
missions, can be modified. The hammer is attracted 
by the magnetization of a vertical iron bar in contact 
with the soft iron core in the centre of the coils. 
The electrodes are attached to the clamps at the four 
comers of the inductive part of the case, those at the 
right being the terminals of the primary, and those at 
the left of the secondary coil. 

To charge the Battery, unscrew the nut in the 
centre of the left-hand partition, open the door at the 
end of the case, and take out the cell ; lift off the 
zinc plate and cloth diaphragm, and carefully spread 
upon the carbon, which will then be uncovered, 
after having thoroughly saturated it with water, a 
layer of bisulphate of mercury one-tenth of an inch 
thick, and replace the wet cloth and the zinc plate as 
before, screwing down the central nut so as to be in 
contact with, but without pressing, the zinc. On 
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closing the door and properly adjusting the trembler, 
the latter should immediately begin to vibrate with a 
velocity proportioned to the pressure upon it of the 
platinized eccentric ; when the rheotome is used, the 
hammer should be pressed quite close against the 
magnetized iron bar. 

Dr. Tibbits refers to this Battery in the following 
terms : — " The power of this small instrument is very 
considerable, regard being had to the small size of its 
coil. This is not only due to the excellent propor- 
tions of length and diameter of its wires and to good 
manufacture, but also, and chiefly, to the powerful 
magnetization of its band of soft iron rolled into a 
helix, which thus offers a considerable extent of 
surface." 

We must qualify these laudatory remarks by 
saying that this Battery, like the larger one by the 
same inventor, is somewhat delicate in construction, 
and liable to get out of order ; it is therefore better 
fitted to serve as an additional and accessory instru- 
ment, than as the only one. 

A very portable and neat little Battery (Fig. 21) 
is made by M. Gaiffe, of Paris. It fits into a case not 
larger than a small octavo volume, and may be 
described aa under. 

The coils, battery, and accessories, are contained in 
a rectangular box, a b c d, which is divided into two 
parts by the raised partition, e f. The first compart- 
ment contains the two chloride of silver cells of the 
Battery, placed between the sides of the box, and 
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held there by two springs, which also serve as the 
connectors between the Battery and the coils. 

The second compartment contains the coil, m, which 
is a small edition of the usual induction coil ; the 




button, B, is the extremity of a brass draw-tube, 
covering the soft iron core within the coil, and acting 
as a regulator for increasing or diminishing the inten- 
sity of the current 

The lever, p, regulates by its position the vibrating 
hammer, either approximating it close to the magna- 
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tized core, or withdrawing it beyond the range of its 
influence ; between these two extremes any degree of 
tension of the spring of the trembler may be 
obtained, so as to govern the rapidity of the inter- 
missions. At the vertical position, p, the hammer will 
vibrate, and in the horizontal position, p, the commu- 
nication is broken and the Battery is at rest ; it is in 
this position that the lever should be left after use. 
The case is so arranged that it cannot be closed while 
the lever is at any angle but the correct one for 
repose. By pressing with the finger on the ivory 
head of the lever it will be brought into contact with 
the button, o, and serving as a rheotome will enable 
shocks to be given at intervals regulated by the will 
of the operator. 

On the upper surface of the partition, e p, are the 
extremities of the wires of the coil, Nos. 1, 2, and 3. 
Nos. 1 and 2 give the primary current ; Nos. 2 and 3 
the secondary current ; and Nos. 1 and 3 the com- 
bined current. The free ends of the conducting 
wires are inserted into either pair of these holes as 
occasion may require, the further extremities carrying 
the rheophores, and the lever is turned upwards until 
the necessary rapidity of intermissions is acquired. 

Each cell is composed of a strip of zinc, and a 
strip of fused chloride of silver, contained in a 
vulcanite tube hermetically closed by a screw-top ; 
the hooks of silver upon which the strips are fastened 
convey the current outside the vulcanite tube. A 
pad composed of six or eight strips of blotting-paper 
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placed between the zinc and the chloride of silver 
retains the exciting fluid> which consists of water 
impregnated with five or six per cent, of chloride of 
sodium, or common salt; a rubber band binds the 
whole together. 

To re-charge the Battery, unscrew the tops of the 
cells, take away the band and the pads, unhook the 
zinc and silver bars, and replace them, as well as the 
pads, by others, which can be obtained ready prepared 
from the vendors of the instrument ; dip the strips in 
the exciting fluid to damp the paper, and screw the 
tops on again tightly. The newly- charged Battery 
only yields a feeble current, so that the circuit should 
be closed for about ten minutes previous to use, the 
lever standing at the position, p, when the current 
will be vigorously developed. The Battery, thus 
charged, should work continuously for eight hours. 

This instrument is exceedingly portable, and would 
be very useful, were it not for the necessity it entails 
of constantly procuring fresh charges from the maker 
when the old ones are exhausted. 

With M. Gaiffe's Battery closes the series of 
induction machines; some few others might have 
been mentioned, but they are chiefly of minor impor- 
tance, and hardly suitable for medical use ; we have 
therefore thought it better not to encumber the 
phy sician*s choice with any but approved and really 
useful apparatus. 
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ACOBSSOBIBS OP THE BATTERY. 

We now come to the accessories of the Battery, or the 
means whereby the electric current, produced and 
regulated as previously described, may be conveniently 
applied to the diseased part. They are comparatively 
few and simple, and consist of conducting wires, and 
rheophores of different shapes. 

The conductors must be of copper wire or thread, 
about four feet long, and carefully insulated ; they are 
usually made of several strands of copper thread, 
electro-plated, and covered with worsted, but occa- 
sionally of copper wire, coated with gutta-percha, 
after the manner of underground telegraph wires ; 
these are more durable than the former, but in our 
opinion the advantage thus gained is far more than 
compensated by loss of flexibility. They are secured 
to the Battery and handles either by a hook or fork 
enclosed between the two parts of the clamp or 
handle, or by a wire passing through a hole in the 
latter, and held fast by a binding-screw. 

The most common and generally useful form of 
rheophores are the sponge-holder and disc (Fig. 22). 
The sponge-holders, a', are usually made with ebony 
handles, well rounded, on to which screw brass cups, 
tinned or plated inside to resist the wet, and filled 
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with spODges which have been moisteued with ealine 
or acidulated water ; the mode of attachmeut of the 




conducting wires may be easily seen from the drawing. 
The brass cups should be short, so as to enable the 




operator to hold both conveniently with one hand, with- 
out touching, whilst electrizing any particular muscle, 
and at the same time to have the other free, to be em- 



ACCESSORIES TO THE BATTERY. 



59 



ployed in regulating the current or otherwise; the 
method of doing this is shown very clearly in Fig. 23. 
The disc-rheophores are discs of metal of various 
sizes, fitting into the same handle by means of a brass 
stem ; they should always be covered with wash- 
leather, and moistened with acidulated water. Where 
the surface to be electrized is small, the edge may be 
used very conveniently. Frequently carbon is sub- 
stituted for metal in these rheophores, as in all 
St6hrer*s Batteries ; these also should be covered. 

Figs. 24, 25. 




Figs. 24, 25, represent olivary and conical metallic 
rheophores, also covered with wash-leather, and 
thoroughly moistened as before. 

Fig. 26 represents a brush composed of wire threads, 
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which expand to a greater or less circumference aC' 
cordingly as the tube which binds them together is 



Fig. 26. 




pushed forward or drawn back ; it is principally used 
for the spine. 

Fig. 2 7 is Dr. Morell McKenzie^s laryngeal rheophore, 
which consists of a handle carrying an insulated metallic 



Fig. 27. 




st^m, which terminates in a small spherical piece of 
sponge; a spring is attached, whereby the contact 
may be made or broken at the will of the operator. 

Numerous other forms of rheophore are made for 
special purposes, as for electrizing the rectum, 
urethra, uterus, and ear, and the number of them 
daily increases. The armamentorium of the practi- 
tioner would, however, be complete for all ordinary 
purposes with those already described, and special 
cases are usually best met by special appliances, in- 
formation as to which can always be readily obtained. 

*#* Several of these drawings are copied from Dr. Tibbits. 
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GALVANO-CAUSTIO BATTEEIES AND APPARATUS. 

The earliest instiruments for the application of the 
Galvanic Cautery come from Trance and Germany, and 
were the inventions of Grenet and Middeldorpff. The 
former of these Batteries we have not seen; it is 
worked by bellows, and, we are informed, is not very 
satisfactory. 

MiddeldorpflTs Battery consists of four very large 
cells on Bunsen's principle; i.e. carbon and zinc 
elements excited by diluted sulphuric acid in the outer, 
and concentrated nitric acid in the inner or porous cell. 
The elements are connected by means of wires, with 
little cups placed on the top of a wooden rod in the 
centre of the case and filled with quicksilver. A 
number of discs of wood are provided, perforated with 
wires in different ways, which dip into the quicksilver 
contained in the small cups, and connect the cells 
together in any desired manner, either as four separate 
cells, or as one cell of four times the dimensions. 
One, two, or three cells can also be isolated and used 
in the same manner, and the whole are contained in a 
large square box. A case accompanies the Battery, 
containing a multitude of instruments adapted to the 
various purposes of severing, piercing, or searing ; each 
being provided with an interrupter for arresting the 



62 OALVAMO-CADSTIC BATTEEIKS AND APPAEATUS. 

correot until everything is in readiness for its instant 
employment. 

We have had some considerable experience with 
this Battery, and have found it very troublesome in 
mounting and charging, and somewhat uncertain in 
its action ; the acid, too, is apt to enter into ebullition, 
and the fumes given off are very disagreeable. More- 
over, it is very expensive. 




A far more convenient Battery, manufactured by 
Messrs. Mayer and Meltzer, is shown above (Fig. 
28}. It consists of four zinc carbon pairs, with porous 
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cells, charged with diluted sulphuric and strong nitric 
acids enclosed in a portable case, measuring fourteen 
inches long, nine inches wide, and seven deep, which 
contains also two bottles holding the acids required 
for charging; the conducting wires are fastened ^on 
the outside of the case, and there is a lever, by moving 
which on to either of four studs on the case, the number 
of cells in action can be regulated. 

In all these Batteries, however, a very great evil 

lies in the use of concentrated acids, which necessitate 

the production of strong fumes, generally of nitrous 

acid. This- has been obviated in a new Battery 

brought out lately by Messrs. Mayer and Meltzer, 

which is very highly spoken of. It consists of three 

large vulcanite cells, into each of which dip ten pairs 

of large carbon and zinc plates connected with a bar, 

by means of which they can be lifted out of the fluid 

when not in use ; the metal bars are connected, inter se, 

by insulated wires, which admit of as many cells as are 

needed being used independently. The cells are charged 

with a mixture composed of two ozs. of bichromate of 

potash dissolved in a pint of hot water, to which must 

be added, when cold, two ozs. of strong sulphuric acid. 

The mode of using the Battery is as follows : — 

To use one cell : insert the hooks of the conducting 

cords in the first and second buttons from the 

left, the short cords being loose and unconnected; 

tightly screw down the buttons, and push down 

the first row of elements, when one cell will be 

in action. 
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To use two cells: insert the conducting wires at 
the first and third buttons; attach the short 
connector to the second button, and push down 
another row of elements. 
To use all three cells : connect both the short cords 
to the buttons on the left of them ; fix the 
conducting wires to the first and last buttons, 
and push down the third cell, when the entire 
Battery will be in action. It will be seen that 
in this apparatus all noxious fumes are avoided. 
The conducting wires for the electric cautery should 
be of stout insulated copper wire, and not less than 
eight feet long, to admit of reaching any part of the 
patient's bed without bringing the Battery incon- 
veniently near ; the instruments used with them are 
the galvanic ecraseur, and porcelain and platinum 
cauteries of different shapes and sizes. 

The galvanic ecraseur is shown at the side of the 
Battery (Fig. 28), and consists of a handle to which 
are attached the canulse which guide the platinum 
wire, a screw with large milled head, having a 
traversing bar to which the free ends of the wire are 
attached, and a screw contact-breaker. The conduct- 
ing wires having been inserted in the metal sockets of 
the wooden handle, and the platinum loop adjusted 
over the tongue or other part to be removed, contact 
is made by turning the little screw to the right until 
it impinges upon a small stud beneath it, and the 
screw of the ecraseur very gently turned as the 
operation proceeds; it is always better to determine 
beforehand by heating the wire how many cells are 
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needed, remembering that the longer the loop is, the 
greater must the power be, and that too much heat is 
liable to produce bleeding, while too little would 
render the instrument powerless. 
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The other instruments in common use are porcelain 
cones of different sizes (Figs. 29, 30) surrounded with 
platinum wire wound round them spirally, but without 
touching each other, so as to compel the current to 
seek a passage through the porcelain, and loops and 
wires of platinum, variously shaped, suitable for 
cauterizing tumours or operating within the bladder 
or other cavity. These are all provided with wooden 
handles, the wires leading to the points being 
carefully insulated from each other, and furnished 
with a sliding current-breaker, by pressing which 
forward or backward, contact is either made or broken. 
Care must be taken with all these instruments not to 
perform the operation too rapidly, or the moist 
surfaces will frequently absorb the heat as rapidly as 
it is developed, and great disappointment result. 

The above being the last subject proposed at the 
outset to be dealt with, we venture, with confidence, 
to lay the result of our endeavours before the 
profession. 
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APPENDIX. 



PRICES OP BATTERIES. 

{Subject to fltictuatUma of the Market.) 

£ t. d- 

Becker-Muirhead Battery, 100 Cells 25 

Stohrer's Constant Current Battery, 12 Cells ... 550 

Ditto ditto 30 Cells ... 880 

Ditto (for Hospital use) 40 Cells ... 10 10 

Ditto Portable Constant Current Battery, 20 Cells . . 8 8 

Ditto ditto 30 Cells. . 1111 

Foveaux's (Weiss's) Constant Current Battery, 20 Cells 6 

Ditto ditto 25 Cells 7 5 

Ditto ditto 30 Cells 8 10 

Ditto ditto 50 Cells 12 12 

Mayer and Meltzer's Constant Current Battery, 20 Cells 8 8 

Ditto ditto Combined Battery 12 12 

Stohrer*s Single-cell Induction Battery 4 10 

Ditto Double-cell „ „ 6 10 

Foveaux's (Weias's) „ „ 4 14 6 

Mackenzie's ,, „ 4 4 

Hearder's „ „ 03/- 75/- and 90/- 

Duchenne's Large „ „ 12 12 

Ditto (Small Size) „ „ 5 5 

Gaiffe's „ „ 2 12 6 

Gal vano- Caustic Battery and Ecraseur 10 10 
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A MANUAL 

ON THE 

MECHANICAL TREATMENT OP DEFORMITIES 

AND 

DEBILraES OF THE LOWER EXTREMITIES. 

Illastratod by Coloured Drawings, Woodouts, and Litho-Photograplis of 

the most approved mechanism employed. 

DBDICATBD BT PBBMISSION TO DB. LITTLB, 
Founder of ike B<^al OrthogMdio SoipikU, 

By T. p. salt, F.E.S.L., 

Anatomical Mechanician to H. B. H. ^ Pbinoe of Walbs. 

78. 6d. 

" General Knolljs has laid Mr. Salt's book before H. B. H. the Prince of 
Wales, and is desired to conyey to ICr. Salt the Prince's thanks and apprecia- 
tion of so valuable a contribution to science." 

'^ It is the work of an accomplished anatomical and orthopssdic mechanician. 
Straightforward, honest books of this kind, are very useful to the medical 
practitioner."— Pnw. Medical Jownwl, 

<< The book is well worth perusal." — Medical Times, 

** This is the work of an accomplished mechanician, which supplies a great 
deal of useful information on the mechanical treatment of deformities." — 
Britiak Medical Jowmah 

''Mr. Salt's manual is a very good one." — The La/ncet. 



Also hy the same Author, 

A PRACTICAL TREATISE 

ON THE VARIOUS 

MECHANICAL CONTRIVANCES EMPLOYED 
FOR THE RELIEF OF HERNIA. 

3s. 



OPINIONS OF THE PBESS. 

"Mr. Salt's book seems well calculated, in its way, for the removal of 
error and the diffusion of useful information in regard to the preservation of 
health, so far as the immediate subject is concerned." — British Medical Jowmal. 

''The book is well illustrated, well penned, and well got up, and as a 
descriptive work on a class of instruments which are not sufficiently known, it 
will be a useful addition to the library of a medical man.*' — JhMin Medical Press, 

'* Mr. Salt describes very fairly his own truss, and some other instruments, 
belts, uterine supports, &c., and he evidently thoroughly understands his 
subject." — Medical Times and Oazette, 

" In matter, style, printing, and paper the work is worthy of a place in any 
library." — Birmingham Journal, 



FIFTH EDITION. 
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(Srtanti iBSebal Ftenna, 1873. 



SALT & SON'S 

NEW 

ILLUSTEATED CATALOGUE 



OF 



SURGICAL INSTRUMENTS, 

AETIFICIAL LIMBS, 
TRUSSES, ABDOMINAL AND UMBILICAL BELTS, 

apparatus for all hinbs of §0ibilg ^jeformilg, 

EESPIRATORS, 
IMPBOVED MEDICAL SYBINGES, LINT, 

AND CUTLERY. 



SALT & SON, 

Patentees^. 

BY APPOINTMENT, CUTLERS TO HEB MAJESTY THE QUEEN. 

ANATOMICAL MECHANICIANS TO H.B.H. THE PBINCE OF WALES. 

AUTHORS OF TREATISES ON DEFORMITY AND RUPTURE. 

SURGICAL INSTRUMENT MAKERS TO THE HOSPITALS. 

21. BULL STREET, BIRMINGHAM. 



EXHIBITIONS. 



London, 1861. 

"Mr. Salt's collection shows that some of our Provincial 
Instrument Manufacturers are treading somewhat severely i^on, the 
heels of the London Manufacturers." — Medical Times, 

" If we regard goodness of workmanship and variety of appliance, 
Mr. Salt will not be greatly distanced." — Daily News. 

** What Mr. Salt exhibits is exquisite of its kind." — Birmingham 
Journal. 



Paris, 1866. 

" Mr. Salt*s display of Surgical Instruments is very superior." — 
Birmingham Herald, 



Dublin, 1865. 

" Mr. Salt of Birmingham has a splendid collection of Trusses, 
which display admirable workmanship." — Irish Times, 



Paris, 1867. 

" In regard not only to improved principles of construction, but 
thorough excellence, the articles of Messrs. Salt and Son merit the 
highest commendation." — Midland Counties Herald, 

" Mr. Salt's inventions must almost be looked upon as a service 
rendered to the State." — Birmingham Journal, 



)Pri}e iERetial, J^on. iWention, 

JBublin, Parte, 

1865* ©ranb IHelial, 1865. 

Uiettna, 
1873. 



VMMM«BHMB««iaHi 



EXTBACT FBOH THE BEFOBT 

UPON THE 

S^mffual ^nnitnmtnU (B^lgxhxbtli at t^je Annual P^tittg 

OF THB 

MEDICAL ASSOCIATIOE, AT EOBWICH, ATTOITST, 1874. 

Reprinted from British Medical Journal, 

" The number of articles exhibited in Class 1, Medical and Surgical Instru- 
ments and Appliances, was 884. First to be seen on entering the museum, 
and certainly not second in point of extent, of variety, and of originality, was 
the show of Messrs. Salt and Son, of Birminffham. It would seem strange 
that they alone appear to have thought of employing aluminium to any extent, 
a metal valuable for its physical and chemical qualities, and for its beauty. 
Here are aluminium catheters, stethoscopes, thermometer cases, etc. Messrs. 
Salt exhibited a vaccinator, called the * mitrailleuse' — ^a name not calculated to 
allay the terrors of anxious mothers. It is, like most of its rivals, an ingenious 
instrument, and may be strongly commended to those luxurious practitioners 
who always employ gilt catheters and patent bandages. There was a thermo- 
meter arranged on the principle of an ordinary pencil-case, handy and safe ; and 
a compact, handsome, and strong ' telescopic stethoscope,' of aluminium and 
ivory, which shuts up for the pocket. Messrs. Salt's case of subcutaneous 
syringes, for hospital use, had good features. Each instrument had a flange to 
render the employment of two hands unnecessary. The aspirators throughout 
the museum, especially those of Salt and Coxeter, showed some marked im- 
provements, which will just satisfy certain wants of every one accustomed to use 
the instrument. The rack-and pinion movement and weighted cases of Messrs. 
Salt, leave the operator one hand free ; the cylinder, partly glass and partly 
metal, of Messrs. Coxeter, allows a more perfect fit to the piston, and leaves 
the contents of the cylinder still visible. The three taps of Salt and of Maw 
are also deserving of notice. Salt's sphygmographs permit the pressure to be 
regulated with ease and precision." 

The aluminium goods above referred to were noticed at great 

length in the Lancet, July 25th, 1874, p. 130 : — 

'* We have lately had some articles submitted to our inspection which are 
the outcome of a series of experiments with aluminium bronze as a suitable 
metal for the construction of surgical instruments, in which Messrs. Salt and 
Son, the well-known instrument manufacturers of Birmingham, have been 
engaged, and the result of which we consider has been very satisfactory." 

The following amongst others may be named: — Male and Female 
Catheters, Pencil Case Thermometers, Vaccinators, Sliding 
Stethoscope, Caustiques, and Various kinds of Dressing and Artery 
Forceps. The Instruments above described may be obtained from 

SALT & SON, 

THE OBIOnrAL nrTBODirCERS AND MAHUFACTUEEKS, 
21, BULL STREET, BIRMINGHAM, 

ANATOHIOAL MECHANICIANS TO H.B.H. THB FBINOB OF WALES. 

Ptfje iWeUal, f^on. iWention, 

Wuilin, Parte, 

1865. ©ranb iWetial, 1867. 

Fienna. 
1873. 
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December, 1874. 
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i:he female pelvic oboans 
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THE TREATMENT OF SURGICAL INFLAMMATIONS 
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JoBDAN, F.R.C.S., Professor of Surgery in Queen's College, Birmiug- 
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BX THE SAHB AUTHOB, 
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ON HERNIAL AND OTHER TUMOURS 
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the Radical Cure of Rupttires by C. Holthousb, F.R.C.S., Sturgeon to 
the Westminster Hospital. Svo, 6s. 6d. Ci870i 

NOTES AND RECOLLECTIONS 

of an Ambulance Surgeon, being an Account of Work done under the 
Red Cross during the Campaign of 1870, by William MacCobmac, 
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8 Plates, 7s. 6d. CisTi} 

THE SURGERT OF THE RECTUM: 

Lettsomian Lectures by Henby Smith, F.R.C.S., Surgeon to Thing's 
College Hospital. Third Edition, fcap Svo, 3s. 6d. ClSTi] 

FISTULA, HiEMORRHOIDS, PAINFUL ULCER, 

Stricture, Prolapsus, and other Diseases of the Rectum: their Diagnosis 
and Treatment. By Wm. Allingham, F.R.C.S., Surgeon to St. Mark's 
Hospital for Fistula, &c., late Surgeon to the Great Northern Hospital. 
Second Edition, enlarged, Svo, 7s. C18723 
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and Urinary FistulsB ; their Pathology and Treatment : Jacksonian 
Prize Essay by Sir Henby Thompson, F.R.O.S., Surgeon-Extraordi- 
nary to the King of the Belgians. Third Edition, 8vo, with Plates, 
10s. C1869] 
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peactical lithotomy and LITHOTEITY; 

or, An Inquiry into the best Modes of removing Stone from the 
Bladder. Second Edition, 8vo, with numerous Engravings. 10s. Ci87i] 
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DISEASES OF THE UBINABY OBOANS 

(Clinical Lectures on). Third Edition, crown 8vo, with Engravings, 

6s. [1872] 
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THE DISEASES OF THE PEOSTATE: 

their Pathology and Treatment. Fourth Edition, 8vo, with numerous 
Plates, 10s. [1873] 

STSICTTJKB OF THE TJBETHBA 

(On the Immediate Treatment of), by Babnard Holt, F.R.O.S., 
Consulting Surgeon to the Westminster Hospital. Third Edition, 
8vo, 6s. [18«83 

OEOAHIC STSICTTJEE OF THE TJEETHEA 

(An Analysis of 140 Cases of), by John D. Hill, F.R.C.S., . Surgeon 
to the Royal Free Hospital. 8vo, 3s. [1871] 

ON KIDNEY DISEASES, UBINABY DEPOSITS 

and Calculous Disorders by Lionel S. Beale, M.B. F.R.S., F.R.O.P., 
Physician to King's College Hospital. Third Edition, much En- 
larged, 8vo, with 70 Plates, 25s. [1868] 

THE IBBITABLE BLADDEB: 

its Causes and Treatment, by F. J. Gant, F.R.C.S., Surgeon to the 
Royal Free Hospital. Third Edition, crown 8vo, with Engravings, 
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BENAL diseases : 

A Clinical Guide to their Diagnosis and Treatment by W. R. Basham, 
M.D., F.R.C.P., Senior Physician to the WestminstOT Hospital. Post 

8vo, 7s. [187^3 

BY THB SAME ATJTHOB, 

THE DLA.ON0SIS OF DISEASES OF THE KIDNEYS 

(Aids to). 8vo, with 10 Plates, 5s. «^^72] 

MICBOSCOPIC STBUCTTJBE OF UBINABY CALCULI 

(On the) by H. Y. Carter, M.D., Surgeon- Major, H.M.'s Bombay 
Army. 8vo, with Four Plates, 5s. [1873] 
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(Lectures on), with the Application of Physiological Ghemistrj to the 
Diagpiosis and Treatment of Gonstitntional as well as Local Diseases 
by QsoiiaB Hablet, M.D., F.B.S., r.B.G.F., formerly Professor in 
UniTendty College. Post 870, Os. a8723 

THE BEPBODTJOTIVE OBGAHS 

in Childhood, Tonth, Adult Age, and Adyanced Life (The Functions 
and Disorders of), considered in their Physiological, Social, and 
Moral Belations, by William Acton, M.B.C.S. Fifbh Edition, 8yo, 

12s. [1871] 

BT THX BAMl AUTHOB, 

PBOSTITUTIOE: 

Considered in its Moral, Social, and Sanitary Aspects. Second Edition, 
enlarged, 8to, 12s. a8«9] 

FUVCrnOEAL DISEASES 

of the Benal, Urinary, and Beprodnctiye Organs (On the), by D. 
Campbell Black, M.D., L.B.C.S. Edin., Member of the General 
Council of the University of Qlasgow. Bro, 10s. 6d. USTS] 

PBACTICAL PATHOLOOT: 

containing Lectores on SnppuratiTe Ferer, Diseases of the Yeins, 
Hsemorrhoidal Tumours, Diseases of the Bectum, Syphilis, Gronor- 
rheal Ophthalmia, &c., by Hehst Lee, F.B.C.S., Surgeon to StOeorge's 
Hospital Third Edition, in 2 vols. Byo, 10s. each toL CI8703 

OEErrO-TTBIVABT OBOAHS, DrCLTJDIHO SYPHILIS 

A Practical Treatise on their Surgical Diseases, designed as a Manual 
for Students and Practitioners, by W. H. Van Bxjbbn, M.D., Pro- 
fessor of the Principles of Surgery in Bellevue Hospital Medical Col- 
lege, New York, and E. L. Kbyes, MD., Professor of Dermatology in 
BelleYue Hospital Medical College, New York. With 140 Engravings, 
royal Sro, 21s. C1874] 

SYPHILITIC NEBVOTJS AFFECTIOITS 

(Clinical Aspects of) by Thomas Bttzzabd, M.D., F.B.C.P. Lond., 
Physician to the National Hospital for Paralysis and Epilepsy. Post 
8vo, 5s. [1874] 

A TBEATISE ON SYPHILIS 

by Walter J. Coxtlson, F.R.C.S., Surgeon to the Lock Hospital 
8to, 10s. tl869J 

BY THS SAME AUTHOB, 

STONE IN THE BLADDEB: 

Its Prevention, Early Symptoms, and Treatment by Lithotrity. 8yo, 

6s. £18683 
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ON SYPHILITIC OSTEITIS AND PERIOSTITIS 

Lectures by John Hamilton, F.R.O.S.I., Surgeon to the Riclmiond 
Hospital and to Swift's Hospital for Lunatics, Dublin. With Plates, 
8vo, 68. 6d. C^874] 

SYPHILITIC DISEASES 

ij (The Modem Treatment of), both Primary and Secondary ; comprising 

^ the Treatment of Constitutional and Confirmed Syphilis, by a safe and 

successful Method, by Langston Pabkeb, F.R.C.S. Fifth Edition, 
8vo, 10s. 6d. [1871] 

PRINCIPLES OF HUMAN PHYSIOLOGY 

by W. B. Carpenter, M.D., F.R.S. Seventh Edition by Mr. Henbt 

PowEE. 8vo, with nearly 300 Illustrations on Steel and Wood, 28s. 

[1869] 

PHYSIOLOGICAL LABORATORY 

(Handbook for the) by E. Klein, M.D., formerly Privat-Docent in 
Histology in the University of Yienna, Assistant Professor in the 
Pathological Laboratory of the Brown Institution, London ; J. Bxjb- 
don-Sandbeson, M.D., F.R.S., Professor of Practical Physiology in 
University College, London ; Michael Fostee, M.D., F.R.S., Fellow 
of, and Prselector of Physiology in. Trinity College, Cambridge ; and 
T. Laxjdee Bettnton, M.D., D.Sc, Lecturer on Materia Medicain the 
Medical College of St. Bartholomew's Hospital ; edited by J. Buedon- 
Sandeeson. Svo, with 123 Plates, 24s. P^S] 

HISTOLOGY AND HISTO-CHEMISTRY OP HAN 

A Treatise on the Elements of Composition and Structure of the 
Human Body, by Hbineich Feet, Professor of Medicine in Zurich. 
Translated from the Fourth German Edition by Aethue E. J. 
Baeeee, Surgeon to the City of Dublin Hospital ; Demonstrator of 
Anatomy, Royal College of Surgeons, Ireland. And Revised by the 
Author. Svo, with 608 Wood Engravings, 21s. U874] 

THE CIRCULATION OF THE BLOOD 

(The Forces which carry on the) by Andeew Btjchanan, M.D., 
Professor of Physiology in the University of Glasgow. Second 
Edition, Svo, with Engravings, 5s. [1874] 

HUMAN OSTEOLOGY: 

with Plates, showing the Attachments of the Muscles, by Luthee 
HoLDEN, F.R.C.S., Surgeon to St. Bartholomew's Hospital. Fourth 
Edition, Svo, 16s. Ci8«9] 

BY THE SAME ATJTHOB, 

THE DISSECTION OF THE HUllAN BODY 

(A Manual of). Third Edition, Svo, with Engravings on Wood, 16s. 

[1886] 

§ 
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THE STUDENT'S OTTIDE TO HEDICAL DIAOVOSIS 

by Samuel Fenwick, M.D., F.R.O.F., Assistant Fhjsician to the 
London Hospital. Third Edition, fcap 8yo, with 87 Engravings, 
6s. 6d. [1873] 

A KANITAL OF HEDICAL DIAGVOSIS 

by A. W. Babclat, M.D., F.B.O.P., Fhysician to, and Lecturer on 
Medicine at, St. George's Hospital. Third Edition, fcap 8yo, 10s. 6d. 

[18703 

THE HEDICAL BEHEMBBANCEB; 

or. Book of Emergencies. Fifth Edition by Jonathan Hutchinson, 
F.B.C.S., Senior Surgeon to the London Hospital. 32mo, 2s. 6d. [i867] 

HEDICAL ANATOMY 

By Ebancis Sibson, M.D., F.R.C.P., F.R.S., Consnlting Physician to 
St. Mary's Hospital. Imp. foUo, with 21 coloured Plates, cloth, 42s. ; 

haJf-morOCCO, 60s. [Completed in 1869] 

THE ANATOMIST'S VADE-MECTJM: 

a System of Human Anatomy by Erasmus Wilson, F.R.C.S., F.R.S. 
Ninth Edition, by Dr. G. Buchanan, Professor of Anatomy in 
Anderson's University, Glasgow. Crown 8vo, with 371 Engravings on 
Wood, 14s. [18733 

PRACTICAL ANATOMY: 

a Manual of Dissections by Ohristopheb Heath, F.R.C-S., Surgeon 
to University College Hospital. Third Edition, fcap 8vo, with 226 
Engravings [1874] 

PATHOLOaiCAL ANATOMT 

(Lectures on) by Samuel Wilks, M.D., P.R.S., Physician to, and 
Lecturer on Medicine at, Guy's Hospital ; and Walter Moxon, M.D., 
F.R.C.P., Physician to, and late Lecturer on Pathology at, Guy's 
Hospital. Second Edition, Svo. [187*] 

PATHOLOGICAL ANATOMY 

(A Manual) by C. Handfield Jones, M.B., F.R.S., Physician to St. 
Mary's Hospital; and Edward H. Sieveking, M.D., F.R.C.P., 
Physician to St. Mary's Hospital. Edited by J. F. Payne, M.D., 
F.R.C.P., Assistant Physician and Demonstrator of Morbid Anatomy 
at St. Thomas's Hospital. Second Edition, crown Svo, with En- 
gravings. [1874] 

DIAGRAMS OF THE NERVES OF THE HUMAN BODY 

Exhibiting their Origin, Divisions, and Connexions, with their Distri- 
bution, by William Henry Flower, F.R.S., Conservator of the 
Museum of the Royal College of Surgeons. Second Edition, roy. 4to 

12s. [1872] 
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«Txn)Eira's GxriDE to suegical anatomy: 

a Text-book for the Pass Examination, by E. Bellamy, F.R.C.S., 
Senior Assistant-Surgeon and Teacher of Operative Surgery at 
Charing Cross Hospital. With 60 Engravings, fcap 8vo, 6s. 6d. C1873] 

THE ANATOMICAL BEMEMBBANCES; 

or, Complete Pocket Anatomist. Seventh Edition, carefully Revised, 
32mo, 3s. 6d. ri872] 

A MANXTAL OF PEACTICAL THEBAPETTTICS 

by E. J. Waking, M.p., F.R.C.P. Lond. Third Edition, fcap 8vo, 
12s. 6d. [1871] 

HOOPER'S PHTSICIAN'S VADE-MECUM; 

or, Manual of the Principles and Pi-actice of Physic, Ninth Edition 
by W. A. GxjY, M.B., F.R.S., and John Haeley, M.D., F.R.O.P. 
Fcap 8vo, with Engravings, 12s. 6d. [18741 

A COMPENDIUM OF PRACTICAL MEDICINE 

and Morbid Anatomy by William Dale, M.D. Lond. 12mo, with 
Plates, 7s. [1868J 

CLINICAL MEDICINE 

Lectures and Essays by Balthazab Fosteb, M.D., F.R.C.P. Lond., 

Professor of Medicine in Queen's College, Birmingham. 8vo, 10s. 6d. 

[1874] 

DISCOURSES ON PRACTICAL PHYSIC 

by B. W. RiCHAEDSON, M.D., F.R.C.P., F.R.S. 8vo, 5s. [I87i] 

ON THE ACTION OF MEDICINES 

in the System by F. W. Headland, M.D., F.R.C.P., Professor of 
Medicine in Charing Cross Medical . College. Fourth Edition, 8vo, 

14s. [1866] 

A MANUAL OF MATERIA MEDICA 

by J. F. RoYLE, M.D., F.R.S., and F. W. Headland, M.D., F.R.C.P. 
Fifth Edition, fcap 8vo, with numerous Engravings on Wood, 12s. 6d. 

[1868] 

A DICTIONARY OF MATERIA MEDICA 

and Therapeutics by Adolphb Wahltxjch, M.D. Svo, 15s. [18681 

MATERIA MEDICA AND THERAPEUTICS: 

Vegetable Kingdom, by Chaeles D. F. Phillips, M.D., F.R.C.S.E. 
Svo, 16s. ' tl874] 
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THE STUBEirr'S GXriDE TO MATEEIA HEDICA 

by John C. Thobowgood, M.D. Lond., Physician to the City of 
London Hospital for Diseases of the Chest. With Engravings, feap 
8vo, 6s. 6d. [1874] 

KANITAL OF THE DISEASES OF CHILDEEN 

(A Practical), with a Formulary, by Edwabd Ellis, M.D., Physician 
to the Victoria Hospital for Children. Second Edition, crown 8vo, 7s. 

[1873} 

t 

ESSAYS OH THE DISEASES OF CHUD&EN 

by WILLLA.M Henby Day, M.D., Physician to the Samaritan Hospital 
for Diseases of Women and Children. Fcap 8vo, 6s. [1878] 

OH THE WASTING DISEASES OF CHUDEEH 

by Eustace Smith, M.D. Lond., Physician to the King of the Belgians, 
Physician to the East London Hospital for Children. Second Edition, 
post Svo, 7s. 6d. [1870] 

COMFENDITJM OF CHILDBEH'S DISEASES 

A Handbook for Practitioners and Students, by Johann Steines, 
M.D., Professor of the Diseases of Children in the University of 
Prague. Translated from the Second German Edition by Lawson 
Tait, r.R.C.S., Surgeon to the Birmingham Hospital for Women. 
Svo, 12s. 6d. ^ C18741 

A TEAHSLATIOH OF DE. DULHBEKGEE'S 

Handy-Book of the Treatment of Women's and Children's Diseases 
according to the Vienna Medical School, with Prescriptions, by 
Pateick Nicol, M.B. Fcap Svo, 6s. [I87i] 

ADVICE TO A MOTHEB 

on the Management of her Children by Pye H. Chayasse, F.B.C.S. 
Eleventh Edition, fcap Svo, 2s. 6d. C1872] 

BT THB BABCB AITTHOB, 

COTJHSEL TO A MOTHER 

on the Care and Bearing of her Children, being the Companion 
Volume of 'Advice to a Mother.' Third Edition, fcap Svo. 2s. 6d. 

11874] 
ALSO, 

ADVICE TO A WIFE 

on the Management of her own Health. With an Introductory 
Chapter especially addressed to a Young Wife. Tenth Edition, fcap 
Svo, 2s. 6d. [1878] 

PTJEEPEBAL DISEASES 

Clinical Lectures by Fobdyce Babeeb, M.D., Obstetric Physician 
to Bellevue Hospital, New York. Svo, 15s. C1874] 
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LECTUEES ON OBSTET&IC OPERATIONS, 

including the Treatment of Hsemorrhage, and forming a Guide to the 
Management of Difficult Labour, by Robert Barnes, M.D., F.R.O.P., 
Obstetric Physician to, and Lecturer on Midwifery at, St. Thomas's 
Hospital. Second Edition, 8vo, with 113 Engravings, 16s. [1871] 

BY THE SAME AUTHOB, 

MEDICAL AND SURGICAL DISEASES OF WOMEN 

(a Clinical History of the). With 169 Engravings, 8vo, 288. [1873] 

OBSTETRIC SURGERY 

A Complete Handbook, giving Short Rules of Practice in every Emer- 
gency, from the Simp] est to the most Formidable Operations connected 
with the Science of Obstetricy, by Charles Clay, Ext.L.R.C.P. Lond., 
L.R.C.S.E., late Senior Surgeon and Lecturer on Midwifery, St. 
Mary's Hospital, Manchester. With 91 Engravings, fcap 8vo, 6s. 6d. 

[1874] 

OBSTETRIC MEDICINE AND SURGERY 

(The Principles and Practice of) by F. H. Ramsbotham, M.D., 
F.R.C.P. Fifth Edition, 8vo, with 120 Plates on Steel and Wood, 22s. 

0867] 

OBSTETRIC APHORISMS 

for the Use of Students commencing Midwifery Practice by J. G. 
SwATNE, M.D., Physician-Accoucheur to the Bristol General Hos- 
pital. Fifth Edition, fcap 8vo, with» Engravings on Wood, 3s. 6d. 

[1871] 

SCHROEDER'S MANUAL OF MIDWIFERY, 

including the Pathology of Pregnancy and the Puerperal State. 
Translated by Charles H. Carter, B. A., M.D. 8vo, with Engrav- 
ings, 12s. 6d. [1873] 

A HANDBOOK OF UTERINE THERAPEUTICS 

and of Diseases of Womep by E. J. Tilt, M.D., M.R.C.P. Third 
Edition, post 8v6, 10s. [1868] 

BY THE SAME AUTHOB, 

THE CHANGE OF LIFE 

in Health and Disease : a Practical Treatise on the Nervous and other 
Affections incidental to Women at the Decline of life. Third Edition, 
8vo, 10s. 6d. C1870J 

ENGLISH MIDWIVES: 

their History and Prospects, by J. H. Ayeling, M.D., Physician to 
the Chelsea Hospital for Women, Examiner of Midwives for the 
Obstetrical Society of London. Crown 8vo, 5s. C1873] 



14 CATALOGUE OP EECBNT WORKS 

LECTTJBES ON THE DISEASES OP WOMEN 

by Chables West, M.D., F.B.C.P; Lond. Third Edition, 8vo, 16s. 

DISEASES OP THE OVAEIES : 

their DiagnosiB and Treatment, by T. Spbnceb WblIiB, F.B.C.S., 
Surgeon to the Queen's Household and to the Samaritan Hospital. 
8vo, with about 150 Engravings, 2l8. C1872] 

JSAHDBOOK POE HTJESES POE THE SICE 

by Miss Veitch. Crown 8ro, 28. 6d. Ci870] 

A HAinJAL FOR HOSPITAL HTJESES 

and others engaged in Attending on the Sick by Edwabd J. Bom- 
viLLE, L.R.O.P., M.R.O.S. Second Edition, crown Bvo, 2s. 6d. C1874] 

A COMPENDITJM OF DOMESTIC MEDICINE 

and Companion to the Medicine Chest ; intended as a Source of Easy 
Reference for Clergymen, and for Families residing at a Distance 
from Professional Assistance, by John Savobt, M.S.A. Eighth 
Edition, 12mo, Ss. CiSTi] 

THE WIFE'S DOMAIN 

The Young Couple — The Mother— The Nurse — ^The Nursling, by Phi- 
LOTHALOS. Second Edition, post 8yo, 3s. 6d. [1874] 

LECTURES ON WINTER COXTGH 

(Catarrh, Bronchitis, Emphysema, Asthma) by Hobace Dobell, 
M.T)., Senior Physician to the Royal Hospital for Diseases of the 
Chest. Second Edition, with Coloured Plates, 8vo, 8s. 6d. [1872] 

BY THB SAME ATJTHOB, 

THE TRUE FIRST STAGE OF CONSUMPTION 

(Lectures on). Crown 8vo, 3s. 6d. [1867] 

DISEASES OP THE CHEST: 

Contributions to their Clinical History, Pathology, and Treatment by 
A. T. H. Waters, M.D., F.R.C.P., Physician to the Liverpool Royal 
Infirmary. Second Edition, 8vo, with Plates, 15 s. [1873] 

PHTHISIS AND THE STETHOSCOPE; 

or, the Physical Signs of Consumption, by R. P. Cotton, M.D., 
F.R.C.P., Senior Physician to the Hospital for Consumption, Brompton. 
Fourth Edition, fcap 8vo, 3s. 6d. C^869] 

DISEASES OF THE HEART 

and of the Lungs in Connetion therewith— Notes, and Observations 
by Thomas Shaptee, M.D., F.R.C.P. Lond., Senior Physician to the 
Devon and Exeter Hospital. 8vo, 7s. 6d. [1874] 



PUBLISHED BY J. AND A. OHTJRORILL 15 



ON} VALVULAE DISEASE OF THE HEART 

(some of the causes and effects of). Croonian Lectures for 1865. By 
Thomas B. Peacock, M.D., F.R.O.P., Physiciaii to St. Thomas's 
Hospital. With Engravings, 8vo, 5s. [I8«5j 

BY THE BAMB AVTHOB, 

ON MAIFOEMATIONS OF THE HITMAN HEAET 

With Original Cases and Illustrations. Second Edition, with Plates, 
Svo, 10s. [1867] 

THE ACTION AND SOUNDS OF THE HEART 

(Researches on). By George Patok, M.D., author of numerous 
papers published in the British and American Medical Journals. 
Re-issue, with Appendix, Svo, 3s. 6d. [1874] 

NOTES ON ASTHMA; 

its Forms and Treatment, by John 0. Thobowgood, M.D. Lond., 
Physician to the Hospital for Diseases of the Chest, Yictoria Park. 
Second Edition, Revised and Enlarged, crown Svo, 4s. 6d. C1878] 

IRRITATIVE DYSPEPSIA 

and its Important Connection with Irritative Congestion of the 
Windpipe and with the Origin and Progress of Consumption. By 
C. B. Gakrbtt, M.D. Crown Svo, 2s. 6d. [1868] 

GROWTHS IN THE LARTNX, 

with Reports and an Analysis of 100 consecutive Cases treated since 
the Invention of the Laryngoscope by Mobell Mackenzie, M.D. 
Lond., M.R.C.P., Physician to the Hospital for Diseases of the 
Throat. Svo, with Coloured Plates, 12s. 6d. [1871] 

BY THB SAME ATTTHOB) 

HOARSENESS, LOSS OF VOICE, 

and Stiidulous Breathing in relation to Nervo-Muscular Affections 
of the Larynx. Second Edition, Svo, fully Illustrated, 3s. 6d. C1868] 

ALSO, 

THROAT HOSPITAL PHARMACOPGEIA, 

containing upwards of 150 Formulae. Second Edition, fcap Svo, 
2s. 6d. C1873] 

MINERAL SPRINGS OF HARROGATE 

(Dr. Kennion's Observations on the). Ninth Edition, revised and 
enlarged by Adam Bealet, M.A., M.D. Cantab., r.R.C.P. Lond. 
Crown Svo, Is; [1873J 

SKETCH OF CANNES AND ITS CLIMATE 

By Th. De Yalcoxjet, M.D. Paris,. Physician at Cannes. Second 
Edition, with Photographic View and Six Meteorological Charts, 
crown Svo, 2s. 6d. ti878] 
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WDTTEE AND St'EINa 

on the Shores of the Mediterranean ; or, the Genoese Rivieras, Italy^ 
Spain, Greece, the Archipelago, Constantinople, Corsica, Sardinia, 
Sicily, Corfu, Malta, Tunis, Algeria, Sm3rma, Asia Minor, with 
Biarritz and Arcachon, as Winter Climates. By Henry Bennet, 
M.D. Fifth Edition, post 8vo, with numerous Plates, Maps, and Wood 
Engravings, 12s. 6d. C1874) 

BY THE SAME AI7TH0B, 

TBEATMENT OF PULMOirABY CONSUMPTION 

(On the) by Hygiene, Climate, and Medicine. Second Edition, enlarged, 
8vo, 5s. [1871} 

EGYPT AS A HEALTH BESORT; 

with Medical and other Hints for Travellers in Syria, by A. Dxjnbab 
Walkbb, M.D. Fcap 8vo, cloth, 3s. 6d. [1873] 

PAMILY MEDICINE FOE INDIA 

A Manual, by William J. Moore, M.D., Surgeon-Major H.M. Indian 
Medical Service. Published under the Authority of the Government 
of India. Post 8vo, with 57 Engravings, 8s. 6d. P8741 

THE DISEASES OF TEOPIGAL CLIMATES 

and their Treatment : with Hints for the Preservation of Health in the 
Tropics, by James A. Hobton, M.D., Siirgeon-Major of the Army 
Medical Department. Post 8vo, I2s. 6d. C1847] 

ft 

BAZAAE MEDICINES OF INDIA 

and Common Medical Plants : Remarks on their Uses, with Full Index 
of Diseases, indicating their Treatment by these and other Agents pro* 
curable throughout India, &c., by Edwabd J. Waeing, M.D., F.R.O.P. 
Lond., Retired Surgeon H.M. Indian Army. Fcap 8vo, 4s. C18743 

ON SOME AFFECTIONS OF THE LIVER 

and Intestinal Canal ,- with Remarks on Ague and its Sequelae, Scurvy, 
Purpura, &c., by Stephen H. Wabd, M.D. Lond., F.R.O.P., Physician 
to the Seamen's Hospital, Greenwich. 8vo, 7s. C18723 

ON DISEASES OF THE LIVER: 

Lettsomian Lectures for 1872 by S. O. Habebshon, M.D., r.R.O.P., 
Senior Physician to Guy's Hospital. Post 8vo, 3s. 6d. t^^??] 
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THE STOMACH AND DXTODENTIM 

(The Morbid States of) and their Relations to the Diseases of other 
Organs, bj Samuel Fenwick, M.D., r.R.O.P., Assistant-Physician 
to the London Hospital. 8vo, with 10 Plates, 12s. C1868] 

CONSTIPATED BOWELS: 

the Various Causes and the Different Means of Cure, by S. B. Bibch, 
M.D., M.R.O.P. Third Edition, post 8vo, 3s. 6d. [1868] 

DLAlBETES : 

Researches on its Nature and Treatment by P. W. Pavy, M.D., P.R.S., 
F.R.O.P., Physician to Guy's Hospital. Second Edition, 8vo, with 
Engravings, 10s. [1868] 

BY I HE SAME AVTHOB, 

DIGESTION: 

its Disorders and their Treatment. Second Edition, Svo, Ss. 6d. 

[186»1 
BY THE SAME AUTHOB, 

TOOD AND DIETETICS 

Physiologically and Therapeutically Considered. Svo, 16s. ^^*} 

THE INDIOESTIONS; 

or. Diseases of the Digestive Organs Functionally Treated, by 
T. K. Ckambebs, M.D., F.R.C.P., Lecturer on Medicine at St. Mary's 
Hospital. Second Edition, Svo, 10s. 6d. tiWT] 

IMPERFECT DIGESTION: 

its Causes and Treatment by Akthttr Leased, M.D., F.R.C.P., 
Senior Physician to the Great Northern Hospital. Fifth Edition, 
fcap Svo, 4s. 6d. [1870] 

ON MEGRIM, SICE-HEADACHE, 

and some Allied Disorders : a Contribution to the Pathology of Nerve- 
Storms by Edwabd Liveing, M.D. Cantab., Hon. Fellow of King's 
College, London. Svo, with Coloured Plate, ISs. [^^^1 

IRRITABUITT: 

Popular and Practical Sketches of Common Morbid States and Con- 
ditions bordering on Disease ; with Hints for Management, Allevia- 
tion, and Cure, by James Mobbis, M.D. Lond. Crown Svo, 4s. 6d. 

[1868] 

STUDIES ON FUNCTIONAL NERVOUS DISORDERS 

by C. Handpibld Jones, M.B., F.R.C.P., F.R.S., Physician to St. 
Mary's Hospital. Second Edition, much enlarged, Svo, 18s. t^870] 

NEURALGIA AND KINDRED DISEASES 

of the Nervous System : their Nature, Causes, and Treatment, with a 
series of Cases, by John Chapman, M.D., M.R.C.P. Svo, 14r8. ti878] 
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8TMFATHETIC STSTEH OF HEB7ES 

as a Phyaiological Basis for a Rational System of Therapeutics (On 
the Functions of the) by Edwabb Meston, M.D., F.R.CP., Physician, 
to the Hospital for Diseases of the Nervous System. 8vo, 3s. 6d. C^STS] 

A TKEATISE ON QOTJT, BHEITMATISM 

and the Allied Affections, by P. Hood, M.D. Crown 8vo, 10s. 6d. 

[1871] 

A TKEATISE ON RHEUHATIC OOTTT, 

or Chronic Rheumatic Arthritis of all the Joints, by Robert Adams, 
M.D., M.R.I.A., Surgeon to H.M. the Queen in Ireland, Regius Pro- 
fessor of Surgery in the Uniyersity of Dublin. Second Edition, 8vo, 
with Atlas of Plates, 21s. ' C18721 

TEMPEBATTJBE OBSESVATIOirS 

containing (1) Temperature Variations in the Diseases of Children, 
(2) Puerperal Temperatures, (3) Infantile Temperatures in Health and 
Disease, by Wm. Sqxjiee, M.R.C.P. Lond. Svo, 5s. [i87i] 

HTCETOMA ; 

or, the Fungus Disease of India, by H. Yandtke Cabteb, M.D., Sur- 
geon-Major H.M. Indian Army. With 11 Coloured Plates, 4to, 42s. 

[1874} 

THE ORIGIN OF GANGER 

considered with Reference to the Treatment of the Disease by Camp- 
bell DB MoBGAN, F.R.S., F.R.C.S., Surgeon to the Middlesex Hos- 
pital. Crown Svo, 3s. 6d. [18733 

CANCER: 

its varieties, their Histology and Diagnosis, by Henby Abnott, 
F.R.C.S., Assistant-Surgeon to, and Lecturer on Morbid Anatomy at, 
St. Thomas's Hospital. 8vo, with 5 Lithographic Plates and 22 Wood 
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